A study of the emotions of college athletes by Johnson, Warren Russell
Boston University
OpenBU http://open.bu.edu
Theses & Dissertations Dissertations and Theses (pre-1964)
1950
A study of the emotions of college
athletes
https://hdl.handle.net/2144/4723
Boston University
I . 
W. 'R. 
BOSTON UNIVERSITY 
SCHOOL OF EDUCATION 
Dissertation 
A STUDY OF THE EMOTI !~.NS OF COLLEGE ATHLETES 
Submitted by 
Warren Russel Johnson 
(A.B., University of Denver, 1942) 
(M.A., University of Denver, 1947) 
In Partial Fulfi llment of Requirements for the 
Degree of Doctor of Education 
l 9 5 0 
First Reader : Dr. John M. Harmon, Professor of Education 
Second Reader: Dr. Walter N. Durost, Associate Professor of 
Education 
Third Reader : Dr. G. Lawrence Rarick, Asso ciate Professor of 
Education 
Bc•stnn I ni\.:E>r-;ity 
School of Ed ucation 
library ll 
Approval Page 
Dissertation Approved: 
First Reader 
------------------------------------
Second Reader 
____________ Third Reader 
ii 
I 
I. 
Horatio ••• Give me that man 
That is not passion's slave, and I Nill wear him 
In my heart's core, ·aye, in my heart of heart 
As I do thee. 
Hamlet, III, 2. 
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PART I 
A REVI EW OF APPROPRIATE LITERATURE ON EMOT I ON 
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A REVIEW OF APPROPRIATE LITERATURE ON ~fOTION 
Since ancient times virtually everyone who has made 
anything resembling a serious study of human personality has 
had something to say on the subject of emotion. For purposes 
of the present review, it would obviously be futile as well as 
inappropriate to attempt a comprehensive treatment of this 
long history. Consequently, the present writer has confined 
himself to those comparatively recent works which have a 
bearing upon the research concepts and tecrilliques of his own 
research - or which seem necessary for an adequate perspec-
tive of the general subject of human emotion. {For good 
historical treatments see: Ruckmick's The Psychology of Feeling 
and Emotion1 and H. N. Gardiner ~ s ~ffective Psychology in 
Ancient Writers after Aristotle~ n2-~~ "Emotion• has been defined in many ways. In a manner 
I that is reminiscent of the tale of the blindmen and the 
I e.~ephant, investigators have tended to de1imi te emotion to fit 
their particular approach to and grasp of the problem. The 
I . 
I present review is presented in a form that is . iiit~nded to 
[' reflect something of at once ("1) the dichotomous approach II I 
I tbat has characteri;ed traditional thinking in this area of 
1i 1. Ruckmick, christian, ~ Psrcliolof 9.! Feelinf and Emotion; 'j 
11 N. Y. and London: McGraw-Hi -1 Boo Co. , Inc. 9'3'0; . . . 
1 Chapt. II. I 
I I 
· 2. Gardiner, H. N., "Affective Psychology in Ancient Writers I 
after Aristotle," -Psychol£gieal Review, 1919, 26:205-230. 
I 
II 
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psychology and (2) the organismic approach that has gradually 
become espoused, at least verablly, by virtually all active 
schools of the present day. Historically, significant contribu 
tions have probably come largely from four directions: these 
will constitute the basic outline to be followed here. 
I. The Biochemical 
II. The Biological 
III. The Neurological 
IV. Current "Organismic" approaches 
In this presentation the present investigator has 
attempted to describe the most typical contributions to each 
of these approaches and finally, to indicate something of 
current modern organismic trends in physiological studies of 
emotion. Cognizance has been taken of the fact that although 
no c9mplete explanation of emo~ion has been offered to date, 
each of these historical aspects has made a significant 
contribution to existing knowledge of the subject. 
I. Biochemical 
Awareness of this aspect of emotion appears to have its 
roots in the doctrines of Hippocrates who wrote that man 
"reacted emotionally according to his humors."l A proper 
balance of the humors - yellow bile, blood, black bile and 
phlegm - resulted in health; disturbance of the balance 
1. ~· ~., c. Ruckmick, p. 31. 
2 
resulted in disease, anger, melancholy, etc. Every man was 
characterized as having a certain humor "set" (or temperament) 
which ordered his emotional reactions. (Cf. Ben Jonson's 
Every Man in His Humour.) 
In modern times, this essential concept reappears in 
two related areas of exploration: (1) in the constitutionally 
based somatotyping of such men as Kretscr~er and Sheldon and 
(2) in the science of endocrinology. It is interesting to 
observe the similarity between the humor idea and that much 
later classification of Kretschmer's, in which human tempera-
ment is equated against types of body builds: pyknic, asthenic 
and athletic.1 In modern thinking, of course, all such 
categorizing is derived from observed endocrine organizations 
and their body structure corr~lates. Some of the most note-
worthy work in this area of research is that of Sheldon, whose 
books The Varieties of Human Physique (1940) and ~ Varieties 
of Temperament (1942) describe some of the more recent develop-
ments in this area of -research. In the latter work he states 
that his aim is: " ••• to describe and interpret the most deep 
seated pattern, presumaply the constitutional pattern, of the 
individual personality."2 Of profound i mplication is his view 
that physique and temperament are two aspects of the same 
thing, i.e., of the total human personality. His work, he 
1. E. Kretschmer, Physique and Character. London: Kegan Paul, 
Trench Trubner and Co:-;-Ltd., 192;, 
2. W. Sheldon, The Varieties of Temperament. N.Y. and London: 
Harper and Bros. Publishers, 1942, p. ix. 
3 
says, is a quest for basic factors, and he sums up his studies 
to date with the optimistic report that after five years of 
work, including both morphological and temperamental studies 
of two hundred young men: "Correlations of the order of 
about ~ .80 between the two levels of personality (morphologi-
cal and temperamental) indicate that temperament may be much 
more closely related to the physical constitution than has 
usually been supposed".1 The findings of such research draw 
attention to the profound significance of endocrine secretions 
in both the physical and mental aspects of human life, and tend 
to verify such statements as Young's, that: n· ••• the endocrine 
glands exert a profound effect upon human temperament ••• " 
To a certain extent the endocrines determine temperament, and 
temperament, as Young puts it, is "that persistent type of 
affective response made by an indi~idual."2 
Since the time of Claude Bernard, the fascination of 
endocrinology has attracted many students.3 Occasionally the 
enthusiasm of these people has led them to extremes of thought 
and comment, in which they have postulated biochemical 
secretions as being the prime motivators and determiners of 
human conduct. One famous illustration is that of the 
surgeon G. Vi . Crile who remarked that Phi Beta Kappa may be 
1. ~. ' p. ll. ) 
2. Young, Paul T., Emotion jD ~~Animal. N.Y.: John 
Wiley and Sons, Inc.; 1943,PP• 350-351. 
3. Olmsted, J. M.D., Claude Bernard, Physiologist. N. Y. & 
London: Harper and Bros. Publishers, 1938, see particularl 
a s...__ILa.n -
considered a result of glandular malfunction. Henry c. Link 
denounced the spirit of such thinking as narrow and unjusti-
fiably restrictive for personality study.1 Despite the fact 
that these men appear to be on opposite sides of the fence, 
however, it is difficult to avoid the feeling that in a sense, 
both are right. 
The importance of biochemical phenomena is such that a 
consideration of certain endocrine functions is unavoidable 
in any study of emotion. In particular, the adrenals have 
been observed to play an extremely prominent role in this 
regard. Although the principal treatment of Cannon's research 
will be given in the section III on the neural approach to 
. . . 
emotion, his endocrinological contributions and the contro-
. I versy that has raged in connection with them will be described 
briefly at this point. 
As every student of psychology is fully aware, the adre 
are salient in Cannon's theory of emotion. To his way of 
thinking, adrenin has a super-charging effect upon the human 
organism in emergency situations. Adrenin, he says is acti-
vated by splanchnic stimulation in strong emotion and pain; 
it "affects the liver cells and sets free sugar" which is 
1. Link, Henry c., The Reaiscovery of Min; N. Y.: Tne . 
Macmillan Co., 193l!, p. 119. - -
5 
., 
then available to furnish energy to meet emergency situations~ 
it probably aids the sympathetic discharge in driving blood 
from vegetative organs of the interior into the s keletal 
muscles where it is needed for vigorous action;2 it quickly 
restores ''•• .fatigued muscle to norma~ irritability;") 
it causes the liver to excrete prothrombin in greater abun-
dance and thus set up coagulation of the blood in the event of 
injury;4 and it probably '.<forks with splanchnic innervation to 
cause the spleen to surrender its reserve blood and concen-
trated erythrocyte supply.5 
So highly respected have Cannon's researches and concepts 
become in the field that psychological textbooks dealing with 
physiological aspects of emotion are inclined to present his 
contributions as gospel. For example, in Boring's A History 
of Experimental Psychology we find statements describing 
Cannon's theories as to sympathetic action in emotion followed 
by: "He has also demonstrated that the stiumlation of the 
1. Cannon, Walter B., Bodily Changes in Pain, Hunger, :B,ear 
and Rage. N. Y. and London; D. Appreton-Century Co:;-l934 
P.7r.-
2. ~· P• 105 
3. !Qil. pp . 116-117 
4. ibid. p. 154 
5. ibid pp. 188 ff. 
6 
sympathetic system liberates adrenin in the blood stre~ and 
that free adrenin itself tends to produce these same changes." 
Quo Euclid dixit. 
Because of the widespread respect for Cannon's contri-
butions, it is likely to come as a distinct shock to students 
when they first discover that several of the apparently most 
firmly entrenched parts of Cannon's theories have been sub-
jected to severe attack. A propos of the adrenals, two 
criticisms of Cannon's work in particular will be cited here 
in some detail; those by Rogoff and by Arnold. The follmving 
discussion is not offered in the spirit of proving or dis-
proving one point of view or the other; rather, it is presente<, 
in an effort to show that it is premature to consider even 
supposedly elemental aspects of the emotion problem altogether 
solved or closed to further investigation. There are far 
too many moot questions involved. 
· rn her detailed and carefully documented article "Physio-
logical Diff erentiation of Emotional States," M. B. Arnold 
denies most of Cannon's contentions as to the emergency 
functions of adrenin (adrenal medulla), contending that 
cortin (adrenal cortex) is actually the secretion which 
increases bodily efficiency in strong emotion. 2 In fact, she 
1. Boring, A History of Experimental Psychology. N.Y.; 
Appleton-Century-Crofts, Inc., 1929, p. 503. 
2. Arnold, Iviagda B., "Physiological Differentiation of Emo-
tional States," Psychologica~ Review, 1945, 52:35-48, p. 48 
In addition, the r eader's at t ention is directed, in this 
connection, to Robert W. \ihite's discussion in The Abnorma] 
Personality, N.Y.: The Ronald press, 1948, p. 224. 
describes cortin and adrenin as being functionally antagon-
istic and states that: 
" ••• the most important component of adrenalin action is a 
centra1 depressant effect ••• There are grounds for maintaining 
that in the intact organism adrenalin secretion {in fear) or 
adrenal injection diminishes muscular activity and reduces 
muscular contractions." 
She believes that the absence of adrenin may actually be 
better for delaying fatigue than its presence; and further-
more maintains that: " ••• the fatal results of adrenalectomy 
have been traced to loss of the cortical, not the medullary, 
function."2 In regard to muscle function and fatigue, she 
considers the work of Cannon, Bulbing, Burns, Campos, ~ al, 
to be " ••• of pharmacological rather than physiological 
interest ••• ," because they didn't, she says, use the intact 
organism but nerve-muscle preparations and unnaturally 
large drug dosages.3 
In addition, Arnold argues that (1) work with the 
"stromuhr" - a device for measuring blood flow directly -
demonstrates that adrenin produces: "pronounced vasoconstric-
., 
tion and reduced blood flow", and {2) "there seems to be no 
evidence that adrenalin is involved in the formation of either 
muscle or liver glycogen." In this connection she cites 
I. ibid. P• )6. 
2. illi· P• 35. 
3. ~· P• 36. 
8 
I 
_j_9 
statements of Cameron to the effect that the liver requires 
the presence of cortin, "the formation of glycogen in muscle 
/I 
,, 
is increased by insulin, and (3) adrenalin decreased the gly-
cogen store in muscles and increases lactic acid formation." 
She concludes this argument with the remark that: " ••• the I 
energy expenditure produced by adrenalin secretion and injec~ 
could be expected to interfere with or detract from the 
expenditure during strenuous muscular effort.n1 
energy j 
(4) In connection with the effect of adrenin upon 
heart rate, Arnold agrees with Cannon that adrenin speeds up 
the heart rate but insists that it also causes stroke volume 
to decrease: "Thus the net effect would be an increase in 
cardiac output with inactivated adrenals in spite of the 
decrease in rate." To reinforce this contention, Arnold 
indicates the work of W. Bogard2 whose research with trained 
athletes persuades him that the presence of unbridled adrenin 
is a distinct hindrance to performance because of its reduc-
tion of cardiac stroke volume.3 
(5) Arnold discusses the problem of adrenin in relation 
to fear; she declares: " ••• in every instance where fear sym-
toms are described, the level of somatic activity is reduced 
in sharp contrast to anger, where it is raised," and she says, 
1. 
2. 
ibid., p. 37. Reference to A. T. Cameron, Recent Advances 
in Endocrinology, 8th edition, London: Churchill, 1936. . 
Bogard, W., "Herzfrequez und Herzsteigerungsleistung," 
Arbeitsphysiologie, 1937, 9:505-513. -
~· £!1., M. B. Arnold, P• 38. 
I 
I 
furthermore, that adrenin injections decreased the activity 
of the normal rat.l Contrary to Cannon's fight or fli ght 
theory: "Rather, the fact seems to be that in mild fear mus-
cular activity is merely reduced while in extreme fear it is 
prevented altogether." 2 
Arnold concludes her discussion of fear by saying: 
"Summing up we would suggest that the emergency theory of 
emotion does not seem to hold good for the emotion of fear. 
Neither can the effects of fear be explained as an adaptive 
reaction by which the organism restores its internal equili-
brium (homeostasis).n3 As will be described later, Arnold 
suggests not a discarding but a restating of Cannon's sympathic 
adrenal theory. 
In a more destructively critical tone, Rogoff seriously 
questions Cannon's emergency theory and subsequent collabora-
tive material, "however attractive as theory it may be'!4 In 
the first place he insists that Cannon's adrenin experiments 
employed unsound techniques (i.e., the use of catheter tube and 
gut and denervated heart). In the second place, to refute 
Cannon's contention that adrenin is secreted only in emergen-
I 
II 
1. 
2. 
3. 
~· cit., M. B. Arnold, P• 39. 
££• cit., M. B. Arnold, p. 39. Also, Cf. P. T. Young ' s 
concept which holds ~h::at.not only ~ear but all "emotion" 
is d isruptive by def1n1t1on. QE• £!!• 
.Qll• £il·, M. B. Arnold, p. 40. 
Rogoff, J. i.VI . , "A Critique on th~ 'llB?ry ?f the Emergency , 
Functio.n of the Adrenal Glands: 1.mpl1cat1ons for Psychology. 
Journal of General Ps cholo 1945, 32:249-268, P• 268. 
1.0 
cies and in large quantities at those times, Rogoff points 
to experiments of his own in which he has presumably demonstra-
ted that adrenin is secreted at the rate of about .0002 mgm 
per Kgm. of body weight continually, whether there is strong 
emotion or not. He goes on to say that some emergency effects, 
attributed by Cannon to adrenin, can be induced when adrenin 
secretion ~sn't possible.l 
Rogoff recalls Cannon's explanation that emotion con-
tinues after the exciting stimulus is removed, due to anto-
genous continuance of adrenal secretion, and maintains that 
this has not been demonstrated. Indeed, he cites evidence to 
the contrary, in which persistent emotional states may be 
seen in animals with adrenals removed or adrenin secretion 
abolished.2 
Rogoff cites Cannon's view that continued adrenal action 
can give rise to hypertension, hyperglycemia and diabetes. 
He counters that he repeated Cannon's experiments and got the 
same results - with the adrenals excised or blocked off.3 
According to Cannon's theory, adrenin speed the coagula-
tion time of the blood in emergencies. Rogoff, on the other 
hand, submits evidence that this is incorrect. In fact, he 
says, there is some evidence that coagulation takes place 
more rapidly when the adrenals have been removed. 
1. ibid, pp. 253 ff. 
2. ibid, P.• 259. 
3. ibid, p. 261. 
Rogoff recalls Cannon's famous postulation of the exist-
enc e of "sympathin", an adrenin-like substance supposedly 
liberated by sympathetic neurons as an emergency function in 
conjunction with adrenal secretion. Rogoff pounces upon this 
conjecture, stating that substantial proof is lacking that 
nervous tissue may be " ••• endowed with the capacity for 
elaborating and secreting hormones" - such, he claims, is the 
function of specialized epithelial structures. To him, 
Cannon's idea, a deus~ machina affair, merely confuses the 
issue.l 
In conclusion, Rogoff declares that (1) the emergency 
theory relating adrenal secretion to emotional excitation 
" ••• is unt enable since it is based upon inadequate experimental 
investigations, and (2) bodily reactions in the major emotions 
are better explained as consequences of primarily the sym-
pathetic nervous system, "rather than secretory phenomena, 
particularly in view of time relations and physiological 
utility." 2 
For his part, Cannon was still alive and active when a 
considerable body of such criticism was leveled against his 
work. In his last book , The Way of An Investigator, he 
reaffirmed his belief in increased adrenal secretion in great 
( 
II 
--------------~------------------------------------------ - -------~1 1. ~' p. 264· 
2. ~, p. 266. 
j_2 
emotion, and cited Sendai's work in Japan as supporting evi-
dence. He, furthermore, maintained that the existence of 
sympathin and of acetylcholine, its parasympathetic counter-
part, have been demonstrated to his complete satisfaction.! 
In his volume of 1943, Young apparently considered the 
matter closed, generally in Cannon's favor.2 He states that 
acetylcholine and sympathin 
"are produced in the various glands and smooth muscles them-
selves -- acetylcholine by parasympathetic action, and sym-
pathin by action of the sympathetic. There is evidence that 
the substance given off at the sympathetic nerve terminals 
is adrenin and that this substance is changed to sympathin 
within the effector cells {the cells of glands and smooth 
muscles). These substances are thought to be mediators between 
neural and effector activity." 
Acetylcholine is very unstable, acts only at its local source 
and does not persist in the blood; sympathin, on the contrary 
"diffuses into the blood stream where it is carried to all 
parts of the body, producing effects which may persist for 
ten minutes or more. During a discharge of the sympathetic 
nervous system, sympathin is liberated at perhaps all its 
myriad endings."3 
1. Cannon, Walter B., ~ ~aJ- .2.!: fill -Investigator. N. Y.: . · 
w. Vl. Norton and Co., 1 .4 , pp. 103 £1'. · 
2. 2£• ~., P. T. Young, PP• 230-231 
QE• ~., P. T. Young. 
:13 
II. Biologica~ Approach to the Study of Emotion 
This particular classification is meant to include those 
writers \"--ho conceived emotion as being primarily a function 
of biological survival. 
Charles Darwin is ordinarily credited with being the first 
to formulat e a theory of emotion which is based upon biol ogical 
survival. This approach, of course, subsumes certain aspects 
of most other modern appro a ches to the subject. Manifestly, 
as conceived by some authorities, the biochemical and neural 
frames of reference mi ght easily be classified as being 
survival-based and biologically purposive. 
Antecedent to Darwin were the writings of such men as 
Bell and Piderit who were concerned with ascertaining what 
went on within a man by studying his external appe.arance. 
As RucYJnick points out, in Sir Charles Bell's Anatomy and 
Philosophy of Expression ~ Connected with the Fine Arts 
(1806), Darwin found material which he considered very i mport-
ant to his own t hinking: "Bell not only stressed the opposite 
facial movements that are to be found in exhilarating and 
depressing emotions, but anticipated Darwin's third principle 
by pointing out that many of these outward expressions arose 
from inward actions of the heart and lungs~· - " 1 Like Bell, 
Piderit's significance is primarily historical in that he 
1. ~ cit., C. Ruckmick, p. 239. 
stirred interest and emphasized the need to formulate sound 
methods for st!lsiY--even though the object of his own study 
was demonstrated unsound: "scientific" physiognomy. 
The study of phrenology enjoyed a considerable popularity. 
Among other things it taught that: "A definite correlation 
exists between the outward prominence of a portion of the 
skull and the ·corresponding area of the brain beneath it."1 
Discarded as this teaching as a whole is, it did call atten-
tion to the possibilities of analyzing facial expression for 
emotional significance. In learning that the phrenological 
approach was invalid, investigators had at least learned 
something negative about psychology and emotion. 
Darwin's work was largely in terms of overt features of 
emotional responses in man and animal. It was consistant 
with his genetic approach that his interpretation of emotional 
reaction was teleological. When fri ghtened, animals' hair 
stands on end in order to make them appear larger to an enemy; 
similarly, man instinctively goes into certain postures best 
fitted for handling emergency situations - either into attack 
or defense attitudes. Furthermore, certain facial expressions, 
he thought, reflect emotion and are innate, although: "some , 
which are certainly innate, require practice in the individual 
before they are performed in a full and perfect manner; for 
L. 
.Q.£• cit. c. Ruckmick, p • 234. 
instance, we eping and laughing."1 He r ecognized that prob-
ably most facial and even postural expressions are of signi-
ficant value as means of communication and are learned 
reactions; this phenomenon of l earned social function 
greatly confused the problem of discovering which reactions 
are innate and biologically purposive and which learned and 
for communication purposes. Darwin points out that children 
born blind " ••• react in the charact eristic way, facially 
speaking." 2 (It is extremely int er esting to compare the 
Dar winian concepts mentioned above with those of McDougal 
·on the subject of the fulfillment of phylogenie learnings 
through ontogenic proc esses.) 
After collecting a great deal of material on emotional 
states, Darwin formulated three principles for interpreting 
emotional manifestations. The first stresses utility of 
response (i.e., adjustment for flight or fi ght), the second, 
antithesis (i.e., opposite postures in an animal about to 
attack and in an animal's meeting his master), and third, 
useless, excessive behavior in emotion (e. g ., mild fear that 
becomes paralyzing panic)} These categories actually antici-
pated intensive research of recent times, and may be se en 
reflected in virtually all discussions of emotion d ealing 
1. Darwin, Charles, The Expression of the Emot:IO'ns in Me.!!. 
and Animals. N.Y.: D. Appleton and Co., 1896, p. 351. 
2. ibid, p. 35i. : . • 
3. ~, pp. 349 f f. 
j .6 
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I with postures, skin, visceral and even mental adjustments, and II 
I 
!I 
II 
II 
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with the general enigma: can strong emotion in any form be 
considered adaptive or integrative at all?* (*An outstanding 
present-day authority, P. T. Young, is fully persuaded in the 
negative.) 
The problem of facial and bodily emotional reaction has 
received a great deal of attention • Large scale studies have 
been conducted since Piderit's time in an effort to establish 
actual and consistent patterns of response to emotion situa-
tions; but, as W. A. Hunt points out, the probability is that: 
" . ••• l.n judging the feelings of people in actual emotional 
situations, observers rely more upon their knowledge of the 
stimulus conditions .than upon the subjects' facial expression~" 
He goes on to say, however, that: 
"The one consistent exception to the general statement that 
there has been found no fixed, innate pattern of facial or 
bodily emotional reaction in sudden surprise or the startle 
pattern. · If a person is suddenly stimulated by a loud sound 
or a flash of light, a very rapid response pattern occurs 
in him."~ 
Hunt goes on to describe the research, much of which was 
conducted by c. Landis and himself, involving high-speed 
motion picture photography and the response to the sound 
of a standardized pistol shot. He sums up the results as 
follows: 
Hunt, W. A., "Feeling and Emotion," Chapter in Boring, · 
Langfeld and Weld, Foundations of Psychology. N. Y.: 
John Wiley and Sons, Inc., 1948, pp. 98 ff. 
i 
I 
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The startle response consists of a sudden movement ~f 
the head , blinking of the eyes, or characteristic facial 
expression, raising and drawing forward of t he shoulders, turn 
ing j_n1trard of the upper arms, bending of the elbows , turning 
downward of the forearms, flexion of the fingers, forward move 
ment of the trunk, contraction of the abdomen and bending of 
the knees . Nbt all of these elements occur in every person 
every time he is stimulated---v-Ii thin limits, completeness of 
a ppearance of the pattern is closely related to the intensity 
of the stimulus---The start.le patt ern is usually completed in 
less than half a second ••• Few people are even aware that it 
has occured in them."l 
Since t his particular type of response has no direct 
bearing upon the present study, it will not be further elabo-
rated . 
As to the ultimate source of biologically purposive emo- · 
tional reactions, two conflicting views should probably be 
mentioned; that is, those of McDougall and V/atson. The "hor-
mic force" concept of McDougall, of course, placed great store 
by 11 instincts 11 or the experience of the race transmitted to 
the individual (Cf. Freud's libido, Goldstein's "self-
actualization" and Lewin's "tension" as driving forces). 
His belief was that emotion " ••• is the conscious aspect of an 
instinctive activity." It is " ••• an experience conspicuously 
felt by the individual while an innate i mpulse is dominating 
his behavior." 2 Re listed the primary emotions as being fear, 
disgust, wonder, anger, subjection, elation, tenderness.3 
1. ibid. pp. 98-99. 
2. 
3. 
££• cit. P. T. Young, p. 296. 
McDougall, ''i ., An Introduction to Social Psychology. 
Boston: Luce and Co., 1926, Chapter lii. 
As an illustration of his belief that instincts, although in-
nate and active, need to ripen into specific emotions, is his 
famous account of the savage head-hunters of Borneo who, as 
P. T. Young recounts it: "tenderly nurses his infant in arms 
while s pending a day at home. Some savages kill their infants 
as soon as they are born; but if an infant is allowed to sur-
vive a few days, its life is safe. 111 
On the other hand, the behaviorist Watson took the stand 
that instincts and emotions are closely allied, the former bein 
primarily a skeletal muscle phenomenon a nd the latter being 
primarily a smooth mus cle phenomenon. He says: "The main fact 
about emotion se ems to be that the human organism is built to 
react in emotional ways ••• these ways are i nherited modes of 
action. 112 Although ~Jatson grants an adaptive value in certain I 
degrees of emot ion, he protests what he calls Dar- I kinds and 
win's insistance that every reaction has utilitarian value; 
furthermore, whereas he plays along with the early Cannon 
point of view to a degree, he remarks that endocrine secretion 
are comparable to strychnine in that in small amounts they 
i mprove bodily functioning but in large amounts re sult in 
tetanus and death.* (*cr. the psychosomatic a pproach of F . 
Dunbar, Emotions and Bodily Changes, 1947, Introduction to the 
1. 
2 . 
Q£• cit. P. T. Young, p. 297. 
Watson, John B., Psychology from the Stand~oint of a 
Behaviorist. Philadelphia and London: J.. Li ppincott 
Co., 1919, p. 223. 
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third edition.) Watson's conclusion is that: "The physiolo-
gists unquestionably overemphasize the 'adaptive' character of 
the major emotions.nl Considering the direction that more 
rec ent research on emotion has taken, these are indeed signi-
ficant criticisms. However, in anticipating the present-day 
tendency to emphasize the psychic aspect of emotion, Vl atson 
pursued his inclination to extreme views by stating that 
although emotion has its locus in the viscera, "a thorough , 
comprehensive, complete and accurate presentation of emotion 
can be made v1i thout reference to or knowledge of the sympatheti 
nervous system, the central nervous system, glands or smooth 
muscles. n2 But where Vlatson most vi gorously runs afoul of 
present-day investigators is in his use of the term "pattern-
reaction"; e. g .; 11 An emotion is an hereditary 'pattern-reaction 
involving profound changes of the bodily mechanism as a whole, 
but particularly of the visceral and g landular systems.n3 
This term lays Watson's emotion open to the same brand of 
attack that has been directed against much of his psychology, 
namely that emotional pattermdiffer from simple reflexes only 
by virtue of greater complexity and generality. I n addition, 
as P. T. Young points out, the "pattern-reaction" implies a 
definite spacial form and a pproximately the same sequence each 
1. ibid. pp. 221-222. 
2. ibid. p. 195. 
3. ibid. p . 195. 
20 
time a given stimulus situation is present.1 In light of such 
observations, it may almost be concluded that Watson's chief 
contribution to the study of emotion was to make subsequent 
inquiry critical of rigid and mechanical interpretations of 
human personality functioning. 
Watson was neither the first nor the last to make reser-
vations as to the degree to which the biologically purposive 
philosophy may be applied to human behavior. However, all 
concepts which regard emotion as being a "readier" for action 
of one kind or another follow the biological, teleological 
trend of throught. Of immediate concern to the present study 
is the badly understood matter of skin permeability, particu-
larly on palmar and plantar surfaces. The relationship of 
this phenomenon to the galvanic skin response will, of course, 
be discussed in the appropriate place in the present study; 
but the possible survival aspect of the problem is of interest 
in the present survey and neatly demonstrates the logic 
employed in such biologically purposive reasoning. 
It is common knowledge that there is a marked tendency 
for hands and feet to become moist as a result of certain 
emotional disturbances. In fact, Lund credits Kuno with find-
ing that: " ••• sweating of the plams and soles is characteris-
' 
tic of situations involving 'mental stress' while sweating 
• oung, p. · • 
,j _ 
elsewhere on the body is s pecific for conditions involving 
increases in temperature.nl Lund himself hypothesized that 
the serviceability of moisture on t he tactile and other limit 
areas: 
" ••• can have nothing to do with the body temperature, since 
the cooling eff ects of perspiration would be much greater on 
more exposed surfaces. If it is not this, then it must have 
somethi ng to do with the organic changes which are preparatory 
to ·the kind of activity in which primitive man engaged under 
emotional stimulation ••• Everyone knows that a moist surface 
gives the individual a bett er grip ••• To our arboreal ancestors 
the slip of a hand or a f oot sometimes meant certain death ••• 
During a struggle a certain amount of moisture would insure 
a f irmer gri p and a surer footing. Thus, the tendency to pers 
pire on these surfaces gained a survival value. And, as in al 
such cases, the selective and survival value of the trait caus 
it to be perpetuated in the racial stock t hrough t he gradual 
elimination of t hose handicapped by its absence.n2 
1. Lund F., Emotions. N.Y.: The Ronald Press, 1942, p. 
184 ~iting Y. Kuno, "The Significance o;f Sweat in Tv1an," 
Lancet, 1930, 218:912-915. 
2 . Lund, F·, Emotions of ~· N. Y.: McGraw-Hill Book Co., 
1930, pp. 124-125. 
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! III ~ Neural Approach to the Study of Emotion 
Cardiac and visceral disturbances have been subjectively 
observed concomitants of strong emotions since ancient times. 
Traditionally, and even in the thinking of most persons today, 
emotions function in something like the following manner: an 
emotionally charged stimulus situation gives rise to an appro-
priate "felt" emotion, say anger. If quite strong, the feeling 
is disseminated to the body at large, where internal and muscu-
lar disturbances are experienced; e.g., pounding of the heart, 
quickened breathing and trembling hands. In a word, first 
· comes the emotion, psychically, and then it is reflected 
physically. 
Probably the first large-scale attack to be directed 
against this particular ~ priori and rather common sense brand 
of thought was that which is now termed the James-Lange theory 
of emotion. (Although James, the American, and Lange, the Dane, 
worked · independently, their thinking was substantially the same; 
their theories were published in 1884 and 1885 respectively.) I 
In effect, this theory reverses the traditional concept, placinJ 1 
!the bodily changes first and the mental awareness or "feeling" I 
I 
second. James said: " ••• the bodily changes follow directly 
the perception of the exciting fact, and ••• our feeling of the 
same changes as they occur is the emotion."1 Thus, we do not 
P• 100. 
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run becaus e we fee l afraid but feel a f r a id because we runt 
If this position of James at first a pp ears absurd, it 
should be borne in mind that it is merely a part of the con-
lcept of a man ;,\Those profound insight into human nature and 
breadth of mind are still highly esteemed by students of 
psychology. The Jamesian viewpoint inspired unprecedented 
interest and investigation into the entire problem of human 
emotion; and it still has an i mportant bear ing on today'_ s think-j 
ing on the subject. The situation at his time evidently called I 
for rather extreme action, f or as James hi mself wrote: " ••• as 
far as scientific psychology of the e1-:1otions goes, I may have 
been surfeited by too much reading of class ical works on the 
subject , but I sho~ld as lief read verbal descriptions of the 
j shapes of the rocks on a Nev-1 Hampshire farm as toil through 
them a gain." 1 
Since Vvil l i3.m J ames's departure from traditional thinking 
on emotion undoubtedly constituted one of the most crucial 
and stimulating events in the study of this subject, and since 
modern thought on emotion is largely James based, it seems 
a ppropri ate to consider his th eory in some detail. James wrote: 
"Our natural way of thinking about those coarser emotions is I[ 
that t~e mental perceptio~ of some fact e~cites the mental 
affect~on called the emot~on, and that th~s latter state of mind 1 
~;i ve~ rise to b<;>dily expres~ion. M¥ t heory , on the contrary, 
~s tnat the bod1ly changes rollow d1rectly the perception of 
the exc i ting fact, and that our feeling of the same changes 
1. James, Will iam, Psychology , Heriry Holt and Co., 1890. 
p. 448. -
as they occur IS the emotion ••• if we fancy .some strong emotion, 
and then try to abstract from our consciousness of it all the 
feelings of its bodily symptoms, we find we have nothing left 
behind, no 'mind-stuff' out of which the emotion can be consti-
tuted, and that f cold and neutral state of perception is all 
that remains ••• " 
The German Muller-Freienfels displays greater insight into 
the significance of James' work than is ordinarily found. He 
states that James, along with Bergson and· Dilthey criticised 
":r>~odern experimental psychology where it had considered i tsel£ 
most solidly intrenched, i.e., ••• the distinction and classi-
fication of states of consciousness. All three agreed that thi 
was impossible and anatomizing o£ a fundamentally indivisible 
consciousness was worthless ••• And while no one disputed that 
the primary task of psychology was the study of consciousness, 
all three agreed that this stu2y should not degenerate into an 
anatomizing dissection of it." 
Muller-Freienfels goes on to point out that James was 
among the first to recognize the functional unity of the human 
nervous system: "He wrote that every process occurring anywher 
in the central spheres radiates in all directions and in some 
manner affects the whole organism by increasing or diminishing 
its ~ctivity.n3 
James believed. that physical action follows directly upon 
perception, and emotion states of consciousness are only the 
concomitants of these actions. 
"Indulging his inclination for paradoxes, James worte: 
'We do not weep because we are sad, but we are sad because we 
weep.' This particular phrase contributed to the misunder-
standing of his theory, because 'weeping' was considered to be 
only the secretion of tears, whereas James rightly took into 
2. 
J. 
• 
Muller-Freienfels, The Evolution of Mod~ Ps3chology. New 
Haven: Yale University Press, -1935; PP• 101-1 2. · · · -
account the abundance of1 inner physical occurances which are also part of 'weeping.'" 
As might be expected of a radically new approach to a 
controversial subject, the James-Lange theory was deluged with 
1 criticisms, some apt and others entirely i mpertinent. Curiousl , 
lj a tremendous amount was written denouncing the reversal of the 
!order of psycho-physical events, but relatively little was 
, said against what is probably the chief weakness of the theory; 
i.e., its implied dualism. For all of James' protest against 
I taking a dichotomous view of the human organism, he merely 
reversed the two distinct sequences and failed to demolish 
the basic body-mind dualism. (This matter is discussed at some 
length in Lund's Emotions.)2 
Perhaps the most fruitful criticism that has been leveled 
at James (and that has drawn inspiration from James)is that 
! Which has become formulated into the famous Cannon-Bard or 
Thalamic Theory of emotion. Before beginning a discussion of 
this theory, for perspective upon this particular aspect of the 
problem and for a view of relative merit, Munn's comment is 
valuable. Neither the James-Lange nor the Cannon-Bard theory 
" ••• is completely satisfactory as an explanation of the relatio 
between emotional experience and emotional behavior ••• A theory 
in keeping with all of the known facts would not only have to 
f f 
1 ~ . ibid~, p. 233. 
2. 2£• cit., F. Lund, Emotions. 
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great deal besides."l 
Apparently William James attached no greater importance to 
the thalamic region of the brain than that it serves as a 
passageway connecting higher with lower centers. In his 
article of 1938 "The Thalamus and Emotion", Lashley traces the 
emotion-thalamus relationship back to experiments of Fodera 
(1822) and gives Head credit for going beyond the James-Lange 
theory to attach greater importance to thalamic influence. 
Indeed, as Lashley says, Head's work excited a great deal of 
interest and gave rise to the subsequent work of Dana, Cannon, 
Bard, Harlow and Stagner.2 In time recognition was taken of 
the fact that the hypothalamus rather than the thalamus itself 
is most significant for emotion. 
According to James, a perceived excitatory stimulus is 
communicated to the viscera, then to the skeletal muscles; 
and finally the brain takes cognizance of the visceral disturb-
ance and "emotion" is experienced. According to Cannon, on the 
contrary, the process is more highly integrated than this, and 
involves the following activities. A perceived excitatory 
stimulus is co1nmunicated to the thalamus, which sends impulses 
to higher brain centers and viscera simultaneously - or nearly 
so. 
1. 
2. 
(Since the upper brain is nearer at hand, awareness of 
Munn, Norman L. ·;-Psychology, - Th~ Fu~damentals 0r"Human -
Adjustment. Boston: Houghton M1ffl1n Co., l940, p. 280. 
Lashley, "The Thalamus and Emotion," Psychological Review, 
1938, 45 :42~62, IP• 42-43 
emotion precedes somatic reaction.) Powerful reinforcement of 
the emotion reaches the higher brain centers from the viscera 
subsequent to the initial reaction. 
Cannon wrote: 
" ••• the thal~c center is the 'source' ofemotional experienc-
i~g in much t~e same war as retinal c~anges are the source of v~sual sensat~on ••• The seat' of emot~on, on the other hand 
is in the cortex, for whether there is an experience of emotio 
or not depends on whether the cortex is present and proper 
thalamo-cortical connections are intact."~ 
The means to such conclusions as the above statement were, 
for the most part, experiments with animals, in which various 
parts of the brains were removed in order to check variations 
in reaction. In this connection, Lund quotes Bard as saying: 
"From these observations it may be concluded that the discharg 
of nervous impulses which evoke the extraordinary display of 
the decorticate animal is conditioned by central mechanisms 
which are situation in the mor~ vital part of the diencphalon, 
probably in the hypothalamus." 
So important did the function of the hypothalamus appear 
to be in relation to emotions that it became known as the "sea 
of the emotions" and was considered to be the center in which 
.. 
emotions are retained and from which they spring at appropri-
ate times and in appropriate forms. As will be described lat 
Lashley attacked this view, which seems really to be reducible 
to the patterned response to emotional stimuli of the behavio 
ists. 
I. Cannon, Walter B., "Again the James-Lange and the Thalamic 
Theories of Emotion," Psychological Review, 1931, 38: 
282-290, p. 282. 
2. .QJ2• ill• F. Lund, Emotions, p. 69. 
Lund sums up the thalamic function as follows: 
"It is ••• a question whether 'emotional consciousness' is a 
~roduct of impulses released .to the cortex simultaneously with 
1mpulses released to the muscles and the viscera. • •• Thus 
while we must accept -the view that the thalamus is the gov~rn­
ing center of emotional activity, and that in the thalamus 
the incoming sensory impulses may lead both to emotional 
discharges and to further distributions to the cortex, yet we 
cannot believe that 'emotional consciousness' is the peculiar 
property of certain limited thalamo-cortical .processes ••• under 
normal conditions, there can be no ~ or complete emotion 
except as the stimulus situation leads to appropriate meaning-
ful, perceptual, somatic, and visceral discharges."! 
The views of both Lashley and Lund not only serve to 
identify and delimite thalamic functioning, but also they 
to erupt a particular underlying ebullience which has been in 
evidence throughout the neurological discussion to date. Both 
men protest the notion that any ~ phenomenon ~ emotion. 
Rather, they insist, any emotion includes many aspects and it 
is absurd to consider any one of the aspects the emotion, or 
to suppose that certain aspects may be deleted (or excised) 
without disturbing the entire phenomenon; it is equally absurd 
to harbor the supposition that the human organism contains 
certain autonomous entities which, so to speak, are in the bod 
but not of it. The dualism implied in the earlier theories 
will be taken into account in subsequent discussions of this 
review. 
1. op. cit. F. Lund, Emotions, p. ?B. 
IV Organismic Approaches 
Some Current Trends in Physiological Studies of Emotion 
To this point , what have been perhaps the main streams of 
historical investigation of t he phenomenon emotion have been 
briefly presented . As was previously stated, the biochemical , 
biological and neurolo gical approaches have be en differentiated 
partly for convenience, partly to duplicate the actual historic 
exploration of the subject, and partly to lend_ emphasis, by way 
of contrast, to the present organismic section . Perhaps most 
characteristic of today's thought and research on emotion is an 
eagerness to deal with it as an integral factor of the human 
personality . 
In this concluding section of the review, the present 
writer has attempted to (1} suggest current trends of thought 
and r e search of a basically physiological nature, and (2} indi -
cate something of the confusion and uncertainty that continue 
to plague thought in the study of human emotion . 
Cannon was satisfied that t he sympathetic and parasympa-
thetic divisions of the autonomic system are reciprocal forms 
of innervation in their function - roughly analogous to the 
antagonistic muscle group action demonstrated by Sherrington . 
Cannon wrote: "It is therefore the natural opposition between 
these two processes of the body - between saving and expendi-
ture, between preparation and use, between anabolism and 
catabolism - and the correlated opposition of central innerva-
tions, t hat underlie the antipathy between the emotional states 
,,..,0 6 
which ac company the processes ~! Consistent with this philoso-
phy , he ass9ciated the parasympathet i c division with the so-
called vegetative processes of the body , and the sympathetic 
1tli th excitatory stimulation in preparation for vigorous actj_on . 
Evidence has accumulated , h01r1ever , v>hi ch indicates t hat 
tta sharp discreteness of function between sympathetic and para-
sympathe·tic systems does not exist . "2 When it was learned, for 
example, that the Islets of Langerhans are innervated by para-
sy:npat hetic action rather than by sympathetic , it became appar-
ent t hat since insulin is essential for sugar metabolism, the 
parasympathetic divi sion must also be involved in emergency 
adjustments. Young conclude s flatly that ''emotion is charac-
terized by autonomic f unction rather than by sympathetic 
function alone . 3 This view is apparently shared by most stu-
dents of the field today . Gellhorn, for example , cites 
hypothalamus stimulation experiments as having proved the simul-
taneous discharge over the vago-insulin and sympathico-adrena l 
systems, and adds : "it will be very important to study the 
evidence of such insulin action under conditions of emotional 
disturbance s . n4 Scofield simply remarks that "the popular 
l . 
2 . 
2.:2 • cit. , Walter B. Cannon~-Bodily: Changes in Pain , Hunger , 
Fear and Rage . 
Q£ • cit ., .Paul T . Young , p. 2 29 . 
ibid .' p. 229 . 
Gellhorn , E., "Autonomic Basis of Emotion , " Science , 1940 
92:2aB-2S9, p . 2$9 . 
3:1 
concept of the antagonism between the t wo divisions has little 
basis in fact.l 
Granting the fact of total autonomic system function in 
emotior, the precise nature of the relationship that exists 
betweer the t wo divisions of the system in various e1ootional 
states has still to be determined . As ·v. A. Hunt has po inted 
out , there has currently been an increas ingly i mportant role 
as s i gned to the parasympathetic branch of the autonomic system 
. . . ? 1n stress s1tuat1ons.-
In her article entitled "Physiological Differentiation of 
Emotional .States, 11 Arnold revievved the lit erature and concluded 
that there is nsimultaneous excitation of s:y'T:lpathetic and para-
sympathetic systems ••• thus, a small sympathetic effect will 
cause i mmediate parasympathetic reaction. 11 3 For example, she 
believes that for the emotion of anger, the main fun ction of 
the sympathetic di vis j_ on is to lead off and then, immediately, 
t o drmv the parasympathetic into action; for, as she points out 
the parasympathetic is dominant in the anger response. Her 
evidence, then , disputes the generally held assumption that 
bodily changes in emotion are essent i ally the same for the 
various kinds of emotional excitement, differin£ pri marily in 
degr ee of disturbance and a pperceptive inter pretation. 
l. Scofield, C., "Physiology of Emot.ion,n Unpublished chapter 
in Phys:i.olo r;ica.l Psychology, p. 11. 
2 . £12• cit., W. A. Hunt, nFeeling and Emotion ,"p. 253. 
3 . QQ• cit., H. B. Arnold, p. 44. 
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I Arnold makes the following specific distinctions. There 
1
1 appear to be at least three different physiological states 
lj 
I 
I 
11 corresponding to three different emotions: 
/' 
I 
I 
I 
I 
" ••• fear, with predominantly sympathetic excitation: anger, 
with strong parasympatheti~ excitation; and excitement or 
elation, with moderate parasympathetic activity ••• the most 
favorable conditions for action are moderate stimulation of 
the cholinergic {Parasympathetic) mechanism which is free of 
untoward secondary adrenalin effects - at least for the dura-
tion of the activity." 
She goes on to state: 
''Neither fear nor anger can be shown to have emergency functio 
Rather they represent obstacles to efficient action, the former 
by short-circuiting too large an amount of excitation into the 
parasympathetic system, and the latter by innundating the /1 
sympathetic system ••• Amending Cannon's theory of homeostasis 
we would suggest ••• that during overactivity of the sympathetic 
division of the autonomic system (in fear or cold) the balance 
of the organism is restored by a cholinergic reaction in the 
form of activity; and during parasympathetic overactivity (in 1/ 
anger or during heat) by a secondary sympathetic reaction I 
with its adrenergic effects. If such a reaction is delayed 
or insufficient, or if the original stimulus is protracted 
too long, the Drimary effects of even stimulation may become 
irreversible.n1 
Another aspect of research dealing with autonomic signi-
!icance has been initially explored by Darling and Darrow, 
who endeayored to equate dominance of sympathetic or parasym-
pathetic divisions with certain personality traits of children. 
Darling's evidence suggests that individuals predominantly 
"cholinergic (parasympathetic) - or possibly representing stro~ 
!balanced' reaction of both cholinergic and sympathetic systems !l 
- were more alert, more excitable or noninhibited, and more 
1. op; cit., M. B. Arnold pp. 46-47. 
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active physically or less sluggish than those individuals 
whose r esponses apparently involved adrerergic activity or 
/J inhibition of the chol i nergic activity." 
I Darling concludes by saying: 
/· 
· "The evidence presented in t his experiment points to a rather I 
I ·clear relation between certain traits of personality and auto- il nomic f t.nctions. If these relationships are verified in future
1 experiments and if the accumulation of data warrants, this 
1
1. technique may provide an objective aid in making prediction 
of the probable adjustment of certain cases involving behavior I problems.•2 
! 
I 
,I 
I 
1. Darling, Rafph, "Autonomic Action in Relation t oPersonai-
ity Traits of Chi ldren," Journal of Abnormal Social 
Psychology, 1940, 35:246-260, p. 259. 
2. ibid., p. 259. 
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IJ Involvement of Higher Centers in Emotion 
II 
I Since James the thalamus has evolved from simple neural 
pathway to "seat of the emotions", to "retina" of emotions, 
j and finally to a position expressed by Lashley: 
,, 
I 
"The thalamus contains centers in which some, at least, of 
the patterns of expressive movement are integrated. These, 
however, must be regarded as strictly ~· motor centers, since 
the evidence for dissociation of expression from emotion, whic~ 
has been advanced against the James-Lange theory is equally 
applicable to show that the thalamic . centers for expression 
cannot contribute the quality of emotion. The supposed eviden 
that the thalamus adds the affective or emotional character 
to sensations breaks down completely when subjected to critical 
analysis ••• there is no evidence whatever that the thalamus 
contributes facilitative impulses which might form a basis for 
the motivational aspects of emotion. Thus, the only part of 
the thalamic theory of emotion which has factual support is 
the localization of motor centers for emotional express ion 
within the hypothalamus. It seems certain that these motor 
centers do not contribute directly to other aspects of emotion 
and there is no evidenre for the existence of other affective 
or emotional centers." 
Similarly, Morgan sums up his view of limited thalamic 
control in emotion: 
" ••• in emotion ••• different sorts of integration are performed 
at different levels of the nervous system, and no one nucleus 
or region can be sai2 to constitute the neural center of the 
emotional behavior." 
Massermann also takes a conservative position in this regard: 
"It would seem safest, in the present state of our knowledge 
to assign to the hypothalamus its experimentally demonstrable 
role in reinforcing and coordinating the neural and humoral 
mechanisms of conative and emotional expression and reserve 
1 
for more adequate proof the hypothesis that it is either the I 
1. 2..12• cit. K. S. Lashley, p-:- 60 ·-~
2. Morgan, Clifford, Physio ~:ogical Psychology, N. Y. and Lon-
don: McGraw-Hill Book co ·., Inc., 1943, p. 373. 
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dynamic source or the seat of experience of affective states." 
In an unpublished chapter on the physiology of emotion, 
Scofi .eld postulates an interesting functional similarity 
between the hypothalamus and the pituitary gland. He states: 
"The posterior lobe of the pituitary is derived embryolog-
ically from the hypothalamus and in the adult maintains direct 
connection with it by means of fibers that pass through the 
infundibulum." 2 Through the pituitary's 
"numerous hormones, it influences the activity of most of the 
other glands, and 'thus regulates the general endocrine system 
much as the hypothalamus regulates the activity of the struc-
tures innervated by the autonomic nervous system. The close 
relationship of the two ~uggests possibilities of important 
functional cooperation."J 
Scofield is certainly not alone in seeing possibilities 
of such cooperation. By way of illustration, Daniels reports 
work with so-called "reversible" diabetics which leads him to 
believe that the anterior pituitary may be stimulated to exces-
sive secretion. This in turn results in hyperglycemia due to 
over-activated adrenals and degenerated Islets of Langerhans. 
Prolonged and excessive stimulation of the pituitary, he belie~s 
I 
may actually be caused by neural impulses which pass from 
the hypothalamus of habitually disturbed individuals, traverse 
the stalk of the pituitary and reach the hypophysis itself. 
1. Massermann, J. H., Behavi or and Neurosis. N.Y. and Lon-
don: McGraw-Hill Book Co~, Inc. , 1943, p. 3 73. 
2. QQ• cit. C. Scofield, p. 41 
3. ibid., p. 42. 
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/IIHe concludes: 
"It has been definitely established that emotions play a role 
in the fluctuation of sugar level in case of diabetes. There 
lis also considerable growing evidence that such factors may be 
important in the precipitation of the condition."l 
Very recently, Hume of Harvard is reported to have isolated 
a substance elbaorated and secreted by the hypothalamus. 
Presumably, this substance traverses the pituitary stalk and 
acts upon the pituitary-- a J;t:Snm:mn·· analogous to sympathin 
which, Cannon insisted i ·s elaborated by the sympathetic nerve 
endings and functions in a hormone-like manner in supplementing 
or substituting fo r adrenin. 2 According to this article, the 
hypothalamic secretion plays specifically upon the pituitary's 
adrenocorticotropic hormone produ cing tissues. (ACTH) Over-
abundance of ACTH presumably leads to excess ive activation of 
the adrenals. 
Scofield makes a clear statement of present structural 
knowledge concerning cortico-thalamic relationships: 
!
"Knowledge of the anatomical interconnections between the 
hypothalamus and the cerebral cortex is still incomplete---
I
The hypothalamus seems to be connected with two cortical areas. 
One of them is the cingu1ate gyrus, the large longitudinal con-
' volution on the mesial surface of the hemisphere imraediately 
above the corpus callosum; the other is the so-called prefrontal 
area, comprising parts of the superior and middle frontal gyri ••• 
The predominance of des cending over ascending neural connections 
would suggest that the major funct ional relationship is one 
exercised by the cortex upon the hyp9thalamus. On the other 
hand, provision for hypothalamic influence upon the cortex is 
not omitted.n3 · 
1. Daniels, George, "The Role of Emotion in the Onset and 
Course of Diabetes," Psychosomatic Medicine, 1948. 
10:288-290, P• 290 - -
.2. The Boston Globe, October 20, 1949 
I 
11
3 • .Q.E• cit. C. Scofield, pp. 42-43· 
II 
I 
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(Ascending connections: hypothalamus to anterior nucleus of 
the thalamus and thence to the cortex. Descending: pathway 
that follows same course as ascending; and in addition, one 
by way of medial nucleus of the thalamus, one through the 
subthalamus, and one apparently through the septum pellucidum.) 
Expressing a now generally held view as to functional 
cortico-thalamic relationships in emotional states, Scofield 
states : 
I 
II 
'I I 
"The emotional reinforcement processes ••• inevitably involve I 
, a kind of intellectual paralysis. As the visceral excitation 
spreads to involve more and more reaction systems, the compet-
ing intellectual controls recede ••• the more strongly we feel 
1
1 
the less clearly we think ••• The visceral and somatic reinforce-
ment reactions 'are under the direct excitatory control of the 
hypothalamus, and they induce a degree of interference with 
'i intellectual processes roughly proportionate to their own 
intensity.' The cortex controls largely through inhibiting 
excitatory functions. At a given point of excitement, 'the 
hypothalamus usurps cortical control by an increasing intensity 
of excitatory irradition, a phehomeno£ of not uncommon occur-
ance in the neural reaction systems." 
1In this same vein, Young writes: one characteristic of emotion 
: is 
I 
"the weakening .Q!: loss of cerebral control. During calm, non-
emotional behavior the organism usually functions as a unit, 
the cerebral hemispheres dominating activity of the lower 
centers. During excitement, conflict, frustration, or sudden 
release of tension, however, the cerebral control is weakened 
or temporarily lost. When this occurs, the reflexive response 
patterns which are integrated on the sub-cortical level par-
tially or wholly dominate behavior ••• A practical difficulty, 
however, is the fact that such loss of control is not directly 
observable but has to be assu~ed on the basis of the response 
patterns v1hich are observed." 
l. i£1£., PP• 43-46. 
2. 2£• cit. P. T. Young, p. 50. 
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II 
Some Medical Aspects 
In his Personality and the Behavior Disorders, J_. I11cV. 
Hunt points out: "Emotional tensions are reflections of t he 
biological forc es which motivate the organism. When not 
adequately relieved they accumulate and afi'ect the cortex to 
produce disturbances of thought and behavior, and , mostly via 
the autonomic nervous system, affect the physiology to produce 
symptoms .nl 
Many of the Cannon-Bard based brain excision experiments 
have attracted a great deal of attention and have, indeed, 
modified thinking as to interrelationships of higher neural 
mechanisms . Bard in particular has published studies of the 
behavior of animals which have been reli eved of cortex, cere-
brum or hypothalamus,2 and by so doing has in some v-mys eluci-
' 
Ji dated the picture and in others considerably confused it . To 
/ the practical credit of such neurological research note should 
I 
\1 be made of the fact that it has opene~ a relatively new area 
I of inve stigation and has provided a new tool of psychotherapy. 
I Beebe-Center explains t hat Jacobsen's work 1vi th monkeys vms 
one of the factors which led Egas Moniz, Portuguese neurolo gist 
to att ~~pt surgical destruction of prefrontal white matter as 
1. 
2. 
Hunt, J . I\~cV., Personality and t he Behavior Disorders, N. Y~ 
The Ronald Press Co. , 1944, Vol. I, p . 295 . IJ 
Bard, C., "Neural I··=echanisms in Emotional and uexual Behav- 11 
ior,n Psychosomatic Medicine, 1942 , 4:171-172 . 
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a treatment for certain psychotic patients.l Regarding 
Jacobsen's v-wrk: 
"The animal without its frontal areas no longer a ppears to 
'11\orry' over :r:::J.istakes . v~'hereas the normal monkey or chimpanzee 
may become excited , cry and h~ve a temper tantrum , or on the 
ot her hand , turn away and i gnore the problem after several 
successive failures, the subject lacking frontal areas se ems 
quite impervious to any frustrating effects of errors.n2 
In 1942 Fre eman and ·~ · atts reviewed the conduct of lobo-
tomy pat.ients and came to conclusions generally favo ring this 
surgical procedure . 
"The mood of these patients ••• is general l y cheerful, particu-
l arly in comparison with what i t had been before operation ••• 
I,ack of t a ct, childishness, wise-cracking---playful ness and 
s inging are occasionally observed , whi l e seriously di s turbed 
aggressive behavior, indecency, profani ty and other disturbing 
features are f ortunately quite exceptional ••• As the patient 
r e covers from t he effects of t he operation, there is a gr adual 
increase in the exercise of re straint over his annoying activ-
iti es ••• The freedom from painful self-consciousness , and also 
fro m preoccupation with f ormer conflicts, repressions , f rus-
trat i ons, and the like, and the as s ociated e l evation in moo d , 
r enders life ~articularly agreeable to them, and they en joy 
it to the fuLL. 1'J 
On the other hand , in 1949 , R. E. Jones . 1ade a careful 
study o f pre-and post-operative schizophrenics. Ln spite of 
the fact that at least t1·ro-thirds of the t wenty-four patients 
1 . Beebe-Center , J . G. , "The Theory of Feeling and Emot ion ," 
Chapter in Helson , H., Psyc ho logical Theories, to be 
published in 1950, p . 46. 
I 2 . Jacobsen , C. li' ., "Studies o f Cerebral F,_,_nction of Primates , ' 
Psycho l ogical I' Iono g~a_Ef! , 13, No. 3 , Serial No . 63, 1936, 
p . 52 . 
3. ::;' Y" eeman and ·\·iatts, Psychosurgery. Bal ti:nore: C. C. Th0r1as , 
1942 , PP• 207-209 . 
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studied showed improvement by most of the criteria established 
-i.e., increased attention to external environment, increased 
responsiveness and impulsive behavior , increased ability to 
cooperate, etc. Jones is inclined to take a skeptical and 
rather negative view of the procedure . He appears to feel 
that at best it is tinkering which does not seem to alter 
basic personality structure in the least; and he recommends it 
only as a last resort for schizophrenic patients . He does not 
develop the rather obvious i mplications of his criticism and 
simply goes on to state that topectomy and thalamotomy will 
probably drive lobotomy into obsolescence.l 
Goldstein and others have criti cised denervation and 
!I isolation experiments as ways of gaining insight into a parti-
1 cular neurological phenomenon on the grounds that: "The nervou 
system is an apparatus which always functions as a whole ••• 
changes conc ern the entire system." Disturbing or removing a 
part destroys the organismic whole, and distorts function and 
response because "the organism is not such a sum of parts ." 
Furthermore , Goldstein identifies intact frontal areas with 
those qualities which are uniquely human and which are necessarr 
for ttself-actualization" on the hunan level . 2 In a sense , II 
psychosurgery ~ ~ - like other therapeutic measures - runs 
l . 
2. 
Jones-, R. E., "Personality Changes in Psycho·tics Following 
Pre-frontal l,o botomy, n The Journal of Abnormal and Social 
Esycbola~, 1949, 44 :315-328, P • 327. 
Goldstein , Kurt, Human Nat~ ig the Light of Psycho-
pathology, Cambridge , Massaclmsetts: Harvard University 
Press , 1940, pp . 10-16. 
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the risk of being as superficial as treating syphilis chancres 
and i gnoring the syphilis and the situation that gives rise 
to it . Treating is necessary - but it must certainly not be 
conf used 1\ii th curing . 
Other areas of medical r esearch are of interest in a 
review of this kind . Years ago , the surgeon Crile observed 
extensive brain tissue changes in both rabbi ts and dogs which 
had been subjected to intense and prol onged fear. Animals 
V'rhich vv-ere prevented from making any sort of movement in r es -
ponse to the stimuli were seen to develop more extreme exhaus-
tion as well as more extensive brain c el l modification than 
animals permitted physical actio n . Anticipating something of 
today's psychosomatic medicine approach, Cri le went on to 
expres s vmnder over what cumulative effects man ' s placing 
himself in t he tense capativity of modern society is having 
upon his obsoles_cent nervous system . l 
Subsequent exploration in the area of psychogenically 
modi fied tissue and bodily function has set the medical pro-
fes s ion to unearthing protean mind-body di sturbances. Man ' s 
"auto- captivity" as Crile called it , has seemingly had a part 
in creating a new category of diseases from which no part of 
the organi sm is free . To illustrate the new medical perspec-
tive , a. fe'vv examples _should suffi _ce . Reg?-rdi_ng hea!::ing t Kna pp 
1 . Crile , George , The Ori gi n and Nature of Err..otions . . 
Philadelphia and London: W. B. Saunders Co ., 1915 , p . 76. 
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writes: "the int erplay betwe en mechanical and emotional factorf 
makes many of t he problems of hearing loss eminently 'psycho-
somatic'~nl Daniels describes "The Role of Emotion in t he 
Onset and Course of Diabetes , " which has already been referred 
t 2 o. :i'Ii ttelmann and Wolff studies "Emotions and Gastroduo-
dena l Function" . They found that affective reactions in their 
subjects - tension , anxiety , resentment , guilt, obse~ueousness 
de s peration - were almost always accompanied by increase in 
hydrochloric acid, mucous and pepsin secretions; peristaltic 
action became continuous and contractions increased in magni-
tude; respiration became rapid and shal low , etc. In an 
organismic statement of this type of disturbance they conc l tdec 
that 
nthe relationsti p between the emotions as described and t he 
f unctional changes in the stomach end duodenum was not inter-
preted as cause and effect. Instead both affects end gastro -
duodenal changes were viewed as coincident aspects of behavior 
in reaction to life situations : behavior in some instances 
compatible with health , and in other& resulting in disease."3 
Everyone is aware of cardio-vascular responsiveness to 
emotional stresses; of the pathologic conditions associated 
with these structt~res , Scofield remarks : "there is probably no 
pathology in which it is more difficult to disentangle 
1 . Knapp , Peter , "Emotional Aspe.cts of Hearing Los s ,n 
.Psychosomatic l\~edicine , 10: 203-222 , p . 220 . 
2 . QE· cit . G. Daniels . 
3 . Mittlemann , B., and Wolff , H., "Emotions and Gastroduodena 
Function , " Psychosoma tic Medicine , 1942, 1+:5-60 , p . 58 
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psychological from organic factors than in that of cardiac 
disorder. 1 
Baun has gone so f ar as to consider nthe hsart to be the 
spe~ifi~ sense_9rgan of . ..§..I)Xiety . 11 He maintains 11 that al l 
anxiety shows at least an irritability in the specific cardiac 
organ •.. u 2 T. P. Holfe made observations of patients with 
rheumat ic heart disease who reported no anxiety dreams during 
compensated phases , b~t numerous anxiety dreams of a more or 
less stereotyped nature during a recurrence . 3 Conversely, 
IviacWilliam, 'trorking with sleeping persons between the ages 
of thirty and sixty-five who were free of organic disease of 
the circulatory system , found systolic pressure to rise from 
130 to in excess of 200 mm in "disturbed" sleep. He concludes• 
"It is clear that the fo regoing facts must be taken as pro-
foundly modifying the sil<:ple conception of ni ght as the time 
of rest, and sleep as a condition in -vJhich qui escence prevails 
and r ecuperative changes go on ••• night and sleep are occasion-
ally the season of acute reflex and emotional disturbances 
which , in the peculiar conditions present , induce very 
pronounced strain upon its weak points , whether these be car-
diac, •.• or arterial, with risk of rupture ••• In the light of 
t hese observations it is easy to understand how in certain 
circumstances death may come like a thief in the night to a 
susceptible person living with circulatory conditions that 
approe.ch the dan F;er line •• • 11 4 
1 
...... 
2 . 
4. 
.Q.E• cit~, C. Scofi el d , p . 25 . 
Dunbar , Flanders , Emotions and Bodil_y Changes \Jrd Ed . ) . 
N. Y.: Columbi a University Press , 1947 , pp . 206 ff . 
ibid . p. 207 . 
lVIacV/illiam, "Blood Pressure and Heart Action in Sleep and 
Dreams; Their Relation to Haemorrhages , Angina and Sudden 
Death ," British Medical Journal, 1923 , 2:1196- 1200 , p . 224 
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Conclus i ons 
When reviewing literature in the area of the physiology 
1 of emotional reactions , three particularly int eresting deve lop-
ments are in evidence : 
1. There is a marked tendency to suppose t hat it will 
be only a matter of time unt il the organic basis of psychi c 
and physical relationships are thoroughl y explored and clearly 
defined in terms of physiological functioning . This att i tude 
is a pparent in an article by Terhune , "Physiological Psychia-
try", in Hhich he postulat'2s that eventually it will be reco g-
ni zed that psy chology is actually a part of physiology . In 
f act he states : 
rrthe entire concept of consciousness i s a purely theoretical 
explanation of fund amentally organic processes taking place 
i n the brain . When we really understand these processes , this 
knowledge may completely change our concept of and need for 
the theory of consciousness •• psychology as it is known today 
is only the evidence of the total physiology of the n ervous 
system as related to other biochemical reactions induced in 
the body • •• psychiatric illness , like other disease , is f unda-
mentally organic . l 
( Cf. Fr eud : "we are in a fair I•Fay to arrive at a purely 
psychological theory of hysteria , in which we ass i gn the 
first rank to the affective processes . n2 ) The theory of f unc-
tional diseases and therapies , Terhune believes , "was built 
up only because organi c causes couldn't be found - not 
1 . Terhune , W. B. , rr Physiologi cal Psychiatry , 11 American Journa 
of Psychiatry , 1949 , 106 : 241 - 249 , p . 243 . 
2 . Freud , Si gmund , Nevv Intro cl,}lCtory Lectures QQ Psychoanalysis 
N.Y . : W. W. Norton and Co ., Inc ., 1933 , p . 33 . 
necessarily because they didn ' t exist ••• We physicians believe 
that the anatomy, physio l ogy and pathology of the human body , 
influenced by environment , provide the basis and the only 
logical explanation of behavior ••• nl 
2 . On the other hand , a inuch more cautious attitude is 
observed in many psychologists who, while not underest i mating 
the role of physiology in emot i on , are less inclined to con-
sider emotion purely a matter of physiology or to assume a 
coming conquest of emotion via the route of physiology alone . 
Beebe-Center has expressed such an outlook : 
"The evidence leading to the expansion and compl ication of 
the neural picture has been largely negative . Involvement of 
the cortex is inferred in the main from the incompleteness 
of emotional reactions in thalamic animals or in normal animals 
subjected to thalamic stimulation . The result is that much 
of the expanded neural picture is extremel y i ndefinite . In 
the heyday of Cannon replacement of psychological constructs 
in the theory of emotion by physiological ones seemed just 
around the corner . Today such replacement seem~ more distant 
- indeed , perhaps even somewhat problematical . " 
By this perspective, it would seem that man may still dream 
of being other than rat wri t large - perhaps even of being 
emergent rat . 
3 . Charact eristic of virtually all modern thinking on 
the subject of physiology of emotion - as vmll as of emotion 
at large - is the insistance that a wholistic approach to the 
human being is the only tenable one . In fact , so frequently 
1 . QE • cit. W. B. Terhune , p . 241 . 
2 • .£.12 • cit . J. G. Beebe-Center , p . 48 . 
is this principle expressed that in spite of its i uportance , 
one is inclined to feel guilty of laboring a point to mention 
it . Scofield has stated : 11 The classifying enthusiasm 1-vhi ch 
lead to the establishment of behavior categories- --h~s given 
way to an interest in the organism as a whole - in the inter-
relationships within its systems , in the dynamics of its inte-
gration . "! Although it is manifestly impossible to study an 
entire complex subject like the human organism at once , it is 
possible to make this study in the light of perspective of the 
whole . The statement by Hi ttlemann and V~olff, cited earlier 
in this section , is illustrative of such an approach . 
1 . 2.£· cit . C. Scofield , p . 13 . 
A Discussion of the Physiological ~.t~ surements Employed in this 
Study 
P. T . Young lists the following bodily changes in emotion 
that have been investigated . 1 
1. Disturbances in respiration 
Changes in rate or depth 
Variation in the proportion of time given to 
inspiration 
2 . Cardiovascular changes 
Blood volume in an organ 
Blood. pressure 
Chemical changes in blood (pH , glucose , adrenin) 
Heart reactions (pulse) 
3. Changes in sweat secretion as indicated by the 
galvanic response 
4. Changes in metabolic rate 
5. Disturbances of gastrointestinal activity 
Salivary and gastric secretion 
Appetite for food 
Vomiting 
Defecation 
6. Muscular changes whi ch determine 
Facial expression 
Vocalization 
Involuntary movement 
Postures and gestures 
7. Processes in the urogenital system 
In addition to these bodily changes, a considerable amount 
of research has been carried on in an effort to ascertain 
endocrine (e specially, the medulla of the adrenal glands and 
anterior lobe of the pituitary body) and neural functions in 
emotion. In his discussion of this particular subject , Young 
gives a very appropriate warning as to the dangers involved 
in assuming emotion to be any or even all of the measurable 
bodily disturbances. These disturbances are convenient for 
1. QE cit. P. T. Young , P• 211. 
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organizing facts, but it should be remembered that "it is the 
ors anisn ~§whole which responds i n emotional situations . 
Intense emotional excitement includes bodily changes in the 
glands , smooth muscles , skeletal muscles , nerves , as v-rell as 
chemical modifications of the blood . 1 Dunbar , who has amassed 
voluminous material on emotions and bodily changes , continu-
ally pursues t he hypothesis that the individual is a unit -
not a mind plus a body . 2 
There appears to be general agreement among authori ties 
th2_t a dichotomous concept of the study of emotion or any 
of the psychosomatic disturbances is entirely untenable and 
t.hat only a basic ptilosophic monism can lead to understandi ng 
of re2l human significance . Paradoxically , such a perspective 
of unity lends at once extreme complexity and blueprint clarit 
to the general problem. Ruckmick has pointed out : 11 the 
increased tendency • • • of considering the various mechanisms 
of the body in an integrative pattern ••• makes the problem of 
the scientist , who '.vants to check each factor separately , 
all the more complicated and hazardous." Consequently , he 
urges that reservations be made v·rhen coming to conclusions , 
since the phenomenon emotion isn ' t fully understood . J 
1. ibid . p . 212 . 
2 . op . cit . F . Dunbar , preface to the Jrd ed . 
3 . 2.£ • cit . C. Ruckmick, pp . 345 ff . 
On the other hand , Scofield takes the view that information 
received by study of various visceral reectian syst ems 
"may seem confused , and e ven contradictory, when one scans it 
for specific and discrete patterns; but when it is viewed as 
a COl:l:_:>lex of reactions reinforcing a focal response to any one 
of a variety of stimulus objects or event s cla s sed as emotional , 
then it takes on a new meaning and presents problems of si gni-
ficance for the dynamics of the enotional rec;.ction systems.nl 
In light of the present limited knowledge concerning the 
nature not only of emotion itself but also of its various mani-
f eBtat i ons and .their int or~elat i c nships , it should be stated 
as a principle that in all the :nat erial ·which follows , full 
cogni zance is taken of the limitations necessarily inherent in 
any study of emot i onal reactions . 
The threG physiological criteria of emotional r ee. ct-ions 
enployed in the present res earch were : 
heart rate (per minute) 
blood pressure 
1 -: l" (Gc• p ga vanlc s -~ ln r esponse • 0 . - · . , 
Heart Rate 
a bsolut e readings) 
One of the most commonly used and easi ly accessible mani-
festations of emotional disturbanc e is modification of heart 
rate. As has been pointed out earlier in this introdu cti on , 
so significant is heart acti.on in relation to emot i onal dis -
turbance that it has been called t he sense organ of anxiety 
very much as the eye is the sens e org.:m of s i t:;nt . All authori-
ties and reviewers of the field indicate the ir~1portance of heart 
Q.E· cit. c. Scofield , p72o . I 
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rate changes in emotion reactions; but r elatively little can 
be s e. id as to the ·precise r.1eaning of these changes. (.~uestions 
of levels of neurological integration , heart rate stroke 
volume r el at ionships , variations in reaction of different 
I persons -- and even in the same person at different times in 
apparently "like" situations - - give r ise to the r:1ost cautious 
of interpretations. Boas and Goldschmidt have sL:.J.med up the 
problem rather '-"tell: ttThe difficulties attending the inter-
pretation of the react i on of the heart to all kinds of physicaJ I 
stimuli tave been demonstrated . The reco gnition of change3 
in heart rate resulting from various mental and emotional 
processes is infinitely more baffling . 111 An animal experi!'llent I 
reported by Lund typi fies research in this area: 
"Almost without except ion , exp erimenters have found an increase 
both in 'rate and amplitude of the pulse during periods of 
excitement. In animal experiments rate increases as high as 
100 per cent have been reported . Britton , Henson and Hall 
stimulated 100 normal cats by a barking dog , obtained an 
average pulse increase of 50 per cent. These cats were stiJ1U-
lated in this way for one and one-half minutes on alternate 
days . After eight weeks there was still no evidence of reduc -
t ion in ca r diac response. The experiment was undertaken mainly 
for the purpose of determining the relative importance of the 
three factors -- vagal, sympathetic , and adrenal -- which are 
re spons i bl e for the re gulation of teart beat under emotional 
conditions. They secured graphic records (1) of basal heart 
rate (taken lihile the animal was r est ing on experimenter's 
lap) 1 {2) of heart rate 15 minutes after excitement period , ana ~;3J heart rate after one or nore of the three factors 
(vagal, sy~pathetic and adrenal) had been r emoved through 
operation ••• the r emo val of any one of the contributory factors 
1 . Boas, Ernest P. and Goldschmidt , 1rnest F. , T?e ~eart 
Rate . Springfield , Illinois ana Baltimore: C11arles C. 
Thomas, 1932 , p . 100 . 
Boston University 
&hoof of Education 
" Librar~ ..-- · 
did not rc.arkedly reduce the effe cts of the stimulation . The 
r'2moval of any two factors , on the other hand , reduced the 
acceleratory effect by about 50 per cent . After removal of 
all three factors , variations resulting from st imulation vfere 
negligible.n1 
Young states: HLaboratory workers have consistently found 
that during emotional exciteDent there is an increase in both 
rate and amplitude of pulse . Almost any exciting circumstance 
••• is likely to ·be asso ciated wi th an acceleration of heart 
beat . 2 
However, in connection with the principle of heart accel-
eration in emotional adjustment , attention must be called to 
a particularly significant statement by Arno ld. Heart rate 
acceleration , she contends with experimental evidence to 
support her , may be the result of an excessively adrenergic 
emotional adjustment and may actually be accompanied by de-
creased i n stroke volume and lessened cardiac out put . Nore 
will be said of this concept and its possible meaning in the 
section on interpretation of the data of this study . 
1. 2...2. • cit . F . Lund, Emotions , pp . 196-197 . 
2 . 22• cit . P. T. Young , p . 215 . 
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Blood Pressure 
Change in blood pressure is a widely recognized index 
of emotional reaction and , like heart rate, holds an i Elport-
ant place in thinking of post-Cannonian utilitarian adjust -
ment t heories . "In general , " Lund reports , "food , sex , warrnt 
and other forms of pl easant stimulation increase blood supply 
to the splanchnic , pel vic and peri pheral regions , vrhile pain , 
tens ion , fear , anger and other forms of unpleasant stimulation 
decrease the supply to these regions ••• changes in pressure 
follow closely upon changes in volume . 111 
"Employing motion picture films , Scott made a study of. blood 
pres sure changes under the influence of sex , anger , and fear . 
These emotions were r epresented respectively , by films showing 
a nude dancing gi rl, a flo gging scene , and the dest ruction of 
a city by earthquake . One hundred men of college age s erved 
as subjects . Blood pressure readings sho1Hed no significant 
variations except in the case of the sex film , which produced 
an average increase of 14 . 3 1m1 . That this film alone shc> uld 
have had a marked effect is not surprising as it probably was 
the only on e whi ch was unusual or exciting enough to have a 
genuine e~oticnal value ••• Certainl y , the data and the condi -
tions of the experiment do not warrant the conclu tions that2 
' anger and fear have no charact eristic vascul ar reaction '. " 
Blood pres sure has also been utilized in tests of decep-
tion , as in the case of lie-detector devices . Benussi (1914) , 
Marston (1917 ) and Larson (1923 , 193 2) have experimented ~ith 
r e cording instruments which indic ate 11 disturbance11 of an 
individual who is l ying . 3 
1 • .2.2 • cit ., F . L~md, £motions , p . 116 . 
2 . ibid. , p . 144 · 
3. Q£• cit ., P. T. Young , p . 218 . 
3 
Landis and Gillette have conducted extensive research on 
emotional r eactions a nd conclude , like Cannon, t hat systolic 
blood pressure change is a part of the general r einforcement 
r espons e in emotion . In a study contrasting ,respiration with 
systolic changes as i ndi cators of emotional r esponse, they 
inte r preted their f i ndings as indicating t hat rise in systolic 
blood pressure is even more useful as an indicator of emot i on 
than chang e in inspiration - expiration ratio . 1 
Apparently , little is knm:m a s t o the i:Geaning o f diastolic 
blood pressure change as an indication of emotion , or of the 
precise r elationship of diastolic to systolic r eadings . By 
way of illustration, Dr. Harold ~olff, of Cornell, informed 
t he pr e s ent writer that alt hough careful records are kept of 
the diastolic a s well as t he systolic blood pressure changes 
of patients with pschosornatic s ymptoms, just what meani ng 
could be attached to the dias·tolic changes could not be stated . 
Someti mes, and in some pati ents, diastolic deviation a ppeared 
to r eflect most accurately t he s t ate of d:!.sturbed pat ients ; 
just '"rhy t his shcn.:ld be so and 1·{hy there a ppears to be no 
reliable cons i s tency in diastolic changes, Dr . Holff ~:rould not 
venture to say . Other authorities r evie\·red had little or 
nothing to say as to the specific neaning of diastolic blood 
pressure changes i n emotional states. 
1. Landis , C. and Gill ette, R., nstudi es of Emotional Reactior · 
I II , Systolic Blood Pressure and Ins priation - Expiration . 
Ratio," J curDal of Ccmpar ative Psychology, 1925 , 5:221-253 , 
p . 251. --
According to the American Institute of Medicine of New 
Yorkl , the following table presents the average of blood pres-
sures for various ages (data gathered from over 500 , 000 life 
insurance applicants) . 
Age Systolic Range Diastolic Ran;,:'; e Pulse 
Pressure 
Mini- Aver- I\1axi- Nini- Aver- r.J:axi-
mum age mum mum age mum 
15-19 105 117 129 73 77 81 40 
20 - 24 108 120 132 75 79 83 41 
25-29 109 121 133 75 ~-(') 84 41 GU 
30-34 110 122 134 77 81 85 41 
35-39 110 123 135 78 82 $6 41 
40-44 112 125 137 79 83 87 42 
45-49 115 127 139 80 84 88 43 
50-54 116 129 lh2 81 85 89 44 
55-59 118 131 14LI- 82 86 90 45 
60-64 121 134 147 83 87 91 47 
1. American Inst itute of Hedicine of Nev.; York, Hovi to Take 
Pressure, (A -professional booklet). P. 8 . 
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Galvanic Skin Re soonse 
Des pite the attractiveness of employing a precision 
electrical or electronic device from the physics l aboratory 
in psychol8 Gical research, i t seems essential that virtually 
all conclusions so derived be cautiously made and entirely 
tentative in nature. It is i:c1possi ble to state v.Ji th any 
degree of certainty exactly vThat the so-called "psycho ; al vano-
meter" measure s or what its readings mean. I-Iov-Iever , many 
experiments 2ntailing· both "startle 11 &nd ideational stimuli 
demonstrate that the galvanic r esponse t ends to be considered 
an index of emot ional r eaction. A gr eat deal has been clai med 
for the phenomenon s ince its di s covery at about the turn of 
the centur y , but authorj_tati ve studies s.nd interpretations 
indicate t hat it vmuld indeed be foolhardy to cr edi t t he 
galvanic skin response ·:Jl':en t aken a lone Hi th being an absolute 
measuring stick of nemotion" Der g. It is lit erally a case 
of an unknown being used to measure an unl;:novm . (For good 
discussions of t he galvanic ski n r espon3e and i t s his tory s ee : 
Lund , F. , Emotions , Young , l:Jnotion in I{Ian an0. Animal , and 
Dunbar , F . , Emotions 9:.!!1 Bodily Chanr;e s .) 
Lund describes the basis of the galvanic skin response 
as follov-rs : 
"It is now generally agreed that the resistance offered by 
the body to the galvanic current is localized almost entirely 
in the skin , s ince a puncture t~rough t he skin with a hypo -
dermic needle reduces the resistance from &ny level , however 
high to zero. It is also agreed that the changes effected by 
emotional and ot~0r stimuli ••• are due to chans es in sweat 
secretion, induced by outflow over sympathetic f i bers ••• 
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Richter con cluded that ••• the resistance is subje ct to nervous 
contro l f rom the sympathetic nervous syst em , ~nd possibly from 
the para-sympathet ic as vv-e ll. Ir11pulses from the symplthet ic 
component ar e knmm definitely to decrease the res i s t anc e , 
impulses from the parasyrt1pathetic may increase it. In explana-
tion of the el ect r ical effects of increased moisture , it is 
usually asGumed t:1at t he IJ.1oisture-secreting str'Jctures r e spond 
to st i mulation with j_ncreased per meability , and tha t t :!-'iis 
change no t only per mits the secretion of s1~eat, but a lso permit 
the passage of ions carrying the e l ectri c current • ••• As 
may be expected, the conductivity of the skin is gr eat est in 
those e.r~as where the sweat gl.:mds are rr.ost numeroustt ( i.e. , 
t he pal mar and pl antar surfaces) . ! 
Although , as Dunbar has pointed out and illustrated , the 
phenomena o f the galvani c s ki n respons e are not thoroughly 
understood, there is a.mpl e justifi cation for err.ploying t he 
proc edure as an index of emotion . 2 The following statement s 
hel p to l end t he problem perspect ive . White : the G. S. H. "is 
known to a cco1npany pai n as well as other st:dden stir.ml ations , 
e.nd to be controll ed by the autonomic nervous syst em . ..hile 
the me chanism is not fully understoop , there is a hypo t hesis 
that the che.nged r9s istance is cau sed by the secretion of 
sweat . n3 Dunbar: npalmar skin resistance depends on the 
activity of the sweat gl and s (not on the amount oi' sweat 
pr es ent) n4 't1 . A. Hunt: the G. S . R. ui s not spe cifi c to 
eootional st i muli alone , nor is it an infallibl e correlate 
of them , but i ·t does seem to 2ppear more o ften and 1.-d th §;reater 
ma s nitude fo lloFing Ginotional stimuli.n There i s evidence 
1. 
.9..2· cit ., F. Lund , Emotions , pp • 186 ff ~ 
2 . Q:Q • cit . , F . Dunbar , l=> . 85 . 
3. Q.l2. c it . , p l. . \q . White , p . 196 .. 
4. ££• cit. , }:t,. Dunbar , P. 88 . 
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tha t both paras~1patheti c and s ympathet i c divis~ons co ntrol 
t he sweat glands , "and t his f act may expl a in s ome of the con-
f using non specifi. city of the r e s ponse . nl Boring : nQ. S • .H. . 
ueasur ement is diff icult , parti a lly because the autonomic 
n ervous syst em "is not exclusi vely concerned vii t h emotion , 
&ncl its c ompl ex oq;ar.:. ~.zation adds f urther to tb~ chfficulty ; 
s t ill , measur e s of bodily proce sses are our best indica tors 
of emotion . 11 2 Ruckmick: "The electrodermal r espons e a ppe.r entl 
i s infl u enced by the feelings and emotions and a ll other 
evolutionary t;re,c.e.tions of the affec t ive life. ,rJ Bate her : 
"There i s a very clo s e r elation between human emotions , mental 
acti vity , certain physical condi t i on s and body r eaction s . 
I nst r ument s l1ave been des i gned t hat will detect changes in 
the e ·r:ot i o~s by direct measur :;;nents of the electrical r esist -
c>.nce of the bo dy . n4 
Ruckrnick has li st ed the essent i a l prerequis i tes for using 
el ect r oder ma l eoui :)mcnt; in brief t hese are as follm,rs : 
l. The area of conta ct with the skin must be k ept con- . 
stant . 
2 . The area of co ntact must be l ar ge enough to avoid the 
po ssibi lity of an e l ectri c shock . 
1. }lunt , \,i . A. , "P.e cent D evelopmen~ s in -c n e Fi eld of Emot ion , 11 
Psy 8hc logical Bull etin , 1941 , 38 : 249- 276 , p . 255 . 
2 . QQ • cit ., E. Boring , p . 106 . 
') . c ' l . l 36 
..J• QI?. • Clt . , • n.UC .{ffilC~< , p . • 
4. Batcher , R. ?. ., "Elec t r onic Ai ds in the .Bi ological Science 
El ectr onic I ndustri es , 1943 , 2:e6- e8 , p. So . 
3 . 'The pr e s sure on the ski n ~nust be cons tant . 
4. The pr essure must not be ex c es s ive . 
5 . The device i~mst not be too cumbersome , awb-rard , or 
mentally i~pre ssive . 
6 . The degree of .moisture bet'i'ie en tbe electrode and t he 
skin must bG l:ept constant. 
7. The e l ectrodes s hould not the~s elves gen erate any 
variable electrical properti es , su ch as batt ery effects and 
polari zation, whic h would int erfere Kith the registration of 
such pro pert i es es are ass i gnable to the body its elf . l 
Appa r ently litt l e can be said f or certain as to t he 
r e l ati onstip of cardio-va scular cmd electr oderr:1al r esponse s . 
Darr ow has pointed out that blood pr essure and gal vanic skin 
response can vary independently , and that "there is a tendency 
for s ensory stimuli to occasion larger galvanic a.nd smaller 
blood pressure c:1anges t han ideational 3tir.mli and , conversely, 
for disturbi ng ideational stimuli to occasion l arger blood 
pr e s sur e rise and s ualler ga l vanic change than sensory 
stimuli ."2 He considers heart rate changes to be c l osely 
r el ated t o blood pr es sur e changes . Darling made use of heart 
rate , blood pr essure a nd galvanic skin response measurements 
in a study of children . He d escribed the r elationshi p of 
• QJ2• Clt. , 
2 . Dar:cm,..! , Chester Vi . , "El ectrical and Circul atory "tes pons e s 
to Bri ef Sensory and I dational Stimuli , n Journal of 
Experi mental Psyc hol ogv , 1929 , 12: 267-300 , p . 296 . 
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the se n easures as follows: 
"Outstanding , on the one hand , ar e hi gh positive intercorrela-
tions fo und betwe en galvanic r sactivity and conductance l evel , 
and , on the other , bet ween s ystolic blood pressure, pul se 
pre ssure and diastolic blood prBssure. These two groups of 
me£tsures ar s , furthermor e , negativel y rel e..ted to one ancther . 
The existence of t his nege.t i ve r el aticn bet-v,Te en t'llm groups 
of positively r el a ted measures suggests that we are dealing 
in these data \.v i th t\.vO inde pendently determined forms of 
physio logical r eactivity . nl 
One is inclined to hesitate in el ~playing the word ttinde pendent" 
in describing two phenomena which by one electrical criterion 
(ohms) do vary almost inversely , but which by another (rnicro -
aJJ.~eres) vary almost directly. 
On the sub ject of conscious correlates of the galvanic 
skin r e s ponse , Landis and hunt report : 
nu e find clear and unmistakable evidence t~at G. S.H. may occur 
o.fter any of a variety of stimuli situations . It r:1ay accompany 
any word in the ' diagnostic association word list' whether 
the 1.·mrd is accor:1panied by other ' complex indi r.: G. tors ' or not . 
There is a t end ency for the G. S . R. to go wi t h ' complex indica-
tors ' but only~ tendency. The G. S . R. may accompany any 
variety of introspective report given by any observer o f any 
sort of syst ematic training . lt has a tendency to occur more 
frequently when either tension or startle is reported as the 
conscious correlate . It may go with the giving of any sort 
of introspection . And l astly, it sometimes occurs 1 spon-
taneousl 'ir ', that is, '.".ri t~ no known stimulus or consciously 
reportab e concomitant." 
Earlier in this intr oduction , reference was made to 
Kretchmer and Shel~on in regard to morpholo gic and temper-
mental correlates of emotion. Some que stion has been raised 
1. QB• cit ., R. Darling , p . 249 . 
2. Landis , C. and Hunt, t . A., "The Conscious Correlates of 
the Galvanic Skin H.esponse, "Journal of E~perimental 
Psychology, 1935 , 18 : 505- 529 , p . )28 . 
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as to the possible relationship bet wean body types and l evels 
of excitability . Lacy, Siege l and Siegel investi gated t his 
possibility and concluded : 
11 No evidence has been .:ound to indi cate a relationshi p beth•e en 
body for1:1 as measured by the r ation of hei ght to weight and 
excitability as measured by either basal level of conduc t ance 
oi galvanic skin r esponse . Of course , we cannot claim to 
have proved that there is no correlation between l.I . I . (Morpho-
logical lndex) and C (basal l evel of conductance) or G.S. R. --
rather, as in all cases of statistical sa~~ling , al l that can 
be said is that the particular nul l hypothesis (in this case , 
ind ependence of M.I . from C and G. S. R. ) are not signi f i cantly 
violated . Since we have 92 cases ava ilable for a test of the 
t vm hypotheses , i t a :;-- pears that a sensitive evaluation has 
been made . This f act, together with the near- zero combined 
correlations , appears to j usti fy the conclusion t hat a r elation 
is either non-existent or of no consequence . 
nFrom a methodological standpoi:::1t , such a conclusion 
r elieves the invest i gator in the skin conauctance field from 
the necessity of dealing with this parameter unles~ it is 
otherwise relevant to his problem . From the standpoint of 
personality theory , we may conclude that body- t ype t heory has 
generat ed a prediction which is not borne out by experimsntal 
evidence . nl. 
l . Lacy , 0 . 1 ., Siegel , F . S., Siegel, H. S . , "The Relation 
of Body · ~rpho logy to Galvanic Skin Conductance and 
Response , 11 The American Journal of Psychology , 1949, 
62:430-432 , p . 432. 
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Some Lxperimental .Problems 
The study of emotion is rife with di ff icult and even 
apparently insoluable pro bl ems . Ruckmi ck blames historic 
factors in part for our liE!i ted understanding o::. Htotion : 
ttFor a long t i me e f f ective .:." e search v:as hampered in ;Jart by a 
gr eater concentration of effort in the direction of t he 
cognitive pro ce s ses and that, there£'ore , in co1.1peti tion the 
aff ective l ife \'\)·a s negl ected. nl 
It \·mul d be a fallacy , hov;ever , to suppose tha t inatten-
tion to the problem is the only reason for our failure to 
solve it . To begin Jith, ther e is the matt er of compl exi ty 
which was alluded to earlier in t his r eview, and which is 
brought to focus by such statements as those of l':Iuller-
Freienfel s : 
"Our who l e cubic capacity is s ensibl y alive; and each morsel 
of it co ntri butes its pulsations of fee l ing ,. dim or sharp, 
pleasant , painful or dubious, to t lat sens e of personality 
eve ry one of us unfailingly carri es with him . The infinite 
nunber of compon ent s is what makes it so diffi cult to describe 
exhaustively the compl et e expr ession of an enotion . There are 
not n:erely tho ::nt~scl es and the neural i mpulses t hat activat e 
t hem , but also the skin , t he ~lands , the ~eart, and the other 
visc eral organ s . There f ore emotions a re so ext remely diverse , 
even in a single indivjdual , because of t he ir physiolo gical 
components C.e}:end upon the entire c onstitution . "~ 
The difficulties are .2gain compounded when due eraphasis is 
placed upon upper l ev el ps y chic factors . 
r . .Q..£• cit ., C. -Ruc~cmick, p . vii. 
2. 2.2• cit. , Mull er-Freienfels , pp . 23 3 , 234 . 
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As though the innat e psychophysi ca l complexity of the 
emotion probl em were not difficulty enough, i nvest i gators 
he.ve generally pursued a strange l aborato ry course , pres'.lmabl y 
mo deled after that of t he physical sci entists , but in r:tany 
viays ir:appropri at e to a study of such a phenomenon as emotion . 
Furthermore , dispairing of scientific ex_reri E1ental controls 
for human subjects , l aboratory r e searchers ~ave con centrated 
their efforts upon ani mal subj ects in the hope that f&cts 
est ablished on a lower biological l eve l of organization would 
diff er in quality and quantity rather than in kind when gen-
eral ized to a tigher l evel . 
~hen human beings are u sed as sub j ~cts, ther e is a l ways 
the question of genuin enes;.:, of the :;xperi~ental emotion . Lund 
has comment ed on this point : 
11 The production of genuine emotional s t a t es under l aboratory 
conditions has proved much more difficult when dealing vli th 
human than when dealing with animal s •• • The setting , the pro -
ceC.ure , and what the subject ·knows , or conc eives to be , the 
object of the study are al l facto rs in di verting t he attention 
and is dissipat in~ the feel i ng tone . "l 
Simi larl y , am0r:g other s , Boring , Langf eld and ~e ld make m~ch 
of t he difficulti es of r esearch on emotion . 2 
Tradi tional l y , thinkin£ has a ppeared t o assume that 
emotion is a "thing" in the sense that it could be gr asped 
and nea sured i f assiduousl y pursued VIi th suff i ci ently i ngeni ous
1 
II 
1. .2..2• cit . F' . Lund , :Smotions , p . 97. 
2 . QR• cit . E. Boring , p . 97. 
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devices and pro cedures. However , there is little in the 
lit erature to indicat e that t his attitude has been parti cular! 
realist ic or actually productive . "Emotion" in all of its 
forms and ;:1e.nifestations is far too diaphnous and IJ.ultifa rious 
to be r educible to simpl e definition ; furthermore , in the 
interests of sound ori entation to the problem it seems neces-
sary to re co gnize that even t hough the entire phenomenon is 
encompassed by the word " emotionn , this \·vord is essentially 
a common sense rather than scientific reference . 
Duffy , for example considered the t a~[le c f definitions 
and interpretations too extreme for corr ection and, conse-
quently , has recommended that the term be dropped fro m 
psycholo gica l parlance .l 
Probably more constructive , however , are suggestions such 
as those of Hebb2 who , while differentiating emotion :1nd 
motivation (in a manner similar to that of P. T. Young) , places 
emphasis upon the interrelationship of psychological phenomena . 
To "moti vation 11 he assi c;ns the role of 11 base L .. ne 11 or conative 
activity , and to deviation from base l ine activity he assi gns 
11 erEotion" . Actu8.ll y , any problem in emotion should take into 
account the nature of the base line activity and its relation 
to the e'Jlotion producing stimulus. It is possible tb.at 1;~uch 
1 . Duffy , E., "Emotion , An Examr)le for the Need for Reorienta-
tion in Psychology ," Psychological Review , 1934, 41 :184-19a. 
and Duffy , E. , "Is Emotion a Kere Term of Convenience," 
Psychological Review , 1934 , 101-104 . 
2 . 
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Hebb , D. D . ~ "Emotion in Han and Anh:al , n Psycholo g_ical 
Review , 194b , 53:88-106 and Hebb , D. D., '1~).:.~ Crw.nization 
o_f_B_el>~aYi r ______ ohr. 1:'!ile r and S.Qll.~~==='l==q~J~"'~========iil===== 
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of the present confusion stems from observing emot i on where 
the na.ture of the pr e-e:noti onal on-zoing activity is an un-
known -- and hence , a b2.s ic vleakness in the cu stomary 
l aboratory 3tudy of emot ion . 
Eedical investigati ons of e;notion drm._r strength from t wo 
directions . f i:!:' st , they are 11 real 11 studies in the sense that 
they deal with s~o~i on as it exists in the life gestalt of 
emotionc:.lly di sturbed persons . Pursuing the l ocic of T: 1hitel , 
study of persons i n whom there i s a distortion in some aspect 
of per sonality st r uc tur e is , in ef fe ct , ho l ding e oagnifying 
glass to that part i cular aspe ct v~ich then beco~e s amenabl e 
to c l ose s crut iny . Second , in 11edi ca l investi;:;ations i t is 
often poss ibl e to put hypotheses to the test and evaluate 
t~em by the criterion o: pat i ent r eaction . 
Avoi ding as it does the fallacy o f be i ng in isol at i on 
from t~e life pro cess , medic a l research in emot i on still cannot 
be said to off er the approa ch . l·~e c1. ical r esearch in ~his area 
i s essentially a study of abnormal i t y and cannot be expected 
to produc e a full picture o f em~t i on . Just as it is dangerous 
to generali ze findin gs on the animal l evel to direct applica-
tions on the hu~an l e vel , the distortions of abnormal i ty 
probably ren er direc t a ppli ca t ion to "norr:tali ty 11 unt enable . 
If a moment ' s conje cture uay be a llowed , possibly i t is 
reasonable to suppose t hat Vihatever emotion i s , i t rr.ani f ests 
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itself in :·.1any ways and on va rious l evels. Although emotion 
is a term ap plied loos ely t o a large number of r eaction3 in 
both animal and ~an , the range of e~otional experienc es in 
man appears t~ include, but GO beyond , those acces s ibl e to 
aniMals -- a f ter the ~ ashion of .one radio that is capable o f 
tuni~g in on a greater range of fre~uencies than another . 
Psychic abnormalities in man a ra characterized by re ~res si ve 
behavior which , in effect , ni ght well invol ve reduction of the 
pati ent's accessible l evels o f emotion reactions . By the 
terms of t his argument , the s tudy of abnormal personality can 
be expect ed to raveal facts which explain total human emotion 
only up to certain levels and whi ch can shed little or no 
lieht upon the emotion tone charact eristic of the highest 
l evels of the co::1t inuum. 
In a ~ord , if any credence may be granted this line of 
reasoning , it is ar'parent t hat there must be certain asrects 
of h"L~nan emotion which are not accessibl e to investigation via 
the routes of r esearch in abnormal personality and animal 
ps ychology . 
Ther e is l ittl e indication that in t '1e foreseeable future 
great pro gr ess will be made in the over-all a s sault upon the 
(mythical) absolute value 11 emotion . n It would not seem nec es-
sary , however , to take a dispairing view of this probabil ity . 
Just as ttrnindn may be considered a fun ction oi' organi srn and 
situation , emotion may be conceived as e1nerging as a phenomenon 
belon.!?;ing in 1. edia res , havin;; it s rr.eanint; within :::p ecific 
6 
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life processes and losing its identity when ri pped from the li~ 
gestalt to be examined. The study of human emotion may profit -
ably undergo a me.rl~ed swinE': away from t~e l aboratory and into 
t~~ given life situation vihich produces er:~ot ion; inv ~' st i .c;ation 
rr.3.y vvel l deal not so much 1/1 th 11 emotionn per se but rather with 
"emotion in a. situation . " The pr esent study is a modest 
venture o f the latter kind , in whic h athletic s ports contests 
are viewed as providing reasonably ~ell controlled and i ndubi-
tably Genuine emotion situations . 
To abtorrers of loose experimental t echni ques , the 
virtual i~possibility of neatly controlled experiments with 
human subjects in life situations wil l undoubtedly seem most 
r egretable -- and justifiably so . However , an old frontier 
s aying seems anpropriate in response : "It is better to have 
meat and no salt than salt and no ~eat . " Controls \dll , of 
course , be necessary and to a degre e possible; but it is too 
much to c::xpe ct that they can even be comparabl e to ·t hose 
d emanded in , say , rat e ~~peri ments . 
A manifest di f f iculty in the study of 11 ·2motion in a 
situation" is the inadequacy of tools with which emotion may 
be measured . Al though there are same fairl y good faciliti es 
for .. easurin t; emotional reactions on c ert::tin l evels , they are 
neither exten s ive nor , in many ca s es well understood . They do , 
hm·rever, afford more or l ess o bj ecti ve insight into some of 
the raore t:coublesome e1notional r eactions 3.nd t hus should 
,' const i t ute a valuable po i nt of departure . 
1 
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!I Still another dif f iculty which is at least as i mposing 
[ as developin~ ade ~uate measures of emotional responses and 
ascertaining the meaning of these re s ponses is that of putting 
existing kno ·,dedge to work at the :job of harnassing the 
euotions. Certain i mplications of stat2r1ents u ade earli er 
in the review of the literature to the effect that e!notion 
ascends , intelligence descends -- gain appalling significance 
when vi ewed in t he light of human development and sccial ro-
gress . Eowever meager our preparation may be to handle this 
pre ~lem , it is ir.curnbent upon us to put to use what i s lmmvn 
in an eff ort to compensate for the hiatus that exists tet~ een 
the dernands o f modern ad ju.strc.ent and man ' s still pri mitive 
reactions to life . Man 1-:as yet to catch up vvi th himself . 
J 
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1\ General 
A Study of the Emotions of College Athletes 
Statement of the Problem 
II . Although the emotion tone of athletes has long been con-
sidered to be of great significance for successful performance 
in sports competition, the physiological reactions that mani-
II 
I 
I 
I 
I 
fest this emotion tone have generally not been measured and have' 
evidently not been subjected to systematic investigation at 
!j all. The present study is the third in a series designed to 
~,1 explore the emotional aspect of athletic sports contests, to 
Ill the end that this part of modern school life may be more fully 
, understood as an educational experience. 
I 
JPurpose of the Study 
I The purpose of this study has three major aspects: 
I 
1. To study certain physiological concomitants of the 
I little-understood phenomenon "emotion" in a series of genuine 
emotional situations. 
2. To gain insight into the extent to which young men 
,are emotionally disturbed by the imminence of highly competi-
ll tive athletic sports contests. 
i 3. To continue laying the basis for comparing the emotio 
I 
I 
1 "charge" associated with the various athletic sports contests. 
I 
1
J Background of the Present Study 
/1 The background of the present study has included four 
li d. . h ~stJ.nct p ases: 
II ___ __j;
- ----r 
I 
I 
I 
!I 
II 
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PART II 
A STUDY OF THE EMOTIONS OF COLLEGE ATHLETES 
i Phase I 
II During v'lorld \'liar II the present writer was often impressed 
I by the apparent similarity betNeen the reactions of men about 
I 
I
to go on combat missions and the reactions of men whom he had 
J previously seen about to participate in certain highly competi-
' l tive athletic sports contests. As a result of the interest 
aroused by this purely subjective observation of emotional 
disturbance, after the war the writer began to explore what is 
known about human emotion; and in time it occurred to him that 
the very reactions which had first attracted his attention to 
the subject might be studied in a sci~ntific manner. 
I 
In the academic year 1947-48, the present writer studied 
certain emotional responses of both football players and 
!wrestlers at the University of Denver. Blood sugar, heart rate 
and systolic blood pressure were employed as physiological 
criteria of emotional reactions. Although the number of cases 
I dealt with was decidedly limited, a large number of readings 
I was obtained for each subject in both "normal" or undisturbed 
and "stress" situations (i.e., immediately before varsity 
contests). The evidence from this work seemed to indicate 
that on the basis of the cases studied, both football and 
wrestling give rise to considerable emotional disturbance, and 
these two sports may be sharply differentiated as to the 
~~ intensity of emotional reactions associated with them. As a 
I result of this study, the author suggested a need for further 
I systematic study of the emotional aspect of athletic sports 
=====p,ll~ 
II 
II 
1 contests and pointed out several educational and coaching 
implications as well as certain experimental problems of such 
study. A description of the research may be found in the 
1 reference indicated below.l 
Phase 1!. 
This phase consisted in making a survey and analysis of 
ll li terature pertaining to the phenomenon "emotionn. This study 
of the literature was begun in the autumn of 1947 and has in-
cluded considerable study in the Department of Physiology at 
the University of Denver and the Departments of Psychology at 
Boston University and Harvard University. The review of the 
I 
17:1 
,~ 
literature to be found in Part I of this dissertation is in its , 
rather extensive form because the author \vas convinced that 
l the present research could be understood and justified only if 
1it were perceived in proper relationship with historic develop-
I 
ments in the area of emotion. It is undoubtedly an ambitious 
venture to set about exploring an imponderable "entitytt with 
rather badly understood tools; but the study of emotion in 
media~ is probably necessary, and the findings may be of 
value if considered with full cognizance of the limitations 
necessarily imposed upon them at the present time by the very 
nature and status of the emotion problem. 
W. R. Johnson, "A Study of Emotion-Revealed in Two Types 
of Athletic Contests," Research Qg_arterly, March 1949, 
20:72-79. 
~~~'~==============~~==============~==~ 
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1 Phase III 
a. A salient difficulty in the research referred to in 
~ - Phase I above was that of obtaining and analyzing the blood 
1 specimens in order to ascertain glucose content of the blood; 
lthe battery of measurements used necessarily limited the number 
of athletes who could be dealt with in the turmoil characteris-
tic of athletic locker rooms before a contest. Consequently, 
for purposes of the present investigation the writer replaced 
the blood sugar technique -v;ith measurements of galvanic skin 
\response (G.S.R.). (See Part I for the rationale and specifi-
cations of this procedure.) The desired size and qualities of 
the galvanic apparatus were described by the present writer to 
_an electronics engineerl, who . then designed and constructed a 
I 
\piece of equipment which permitted rapid and accurate recordings 
of G.S.R. in absolute values. Initial experimentation with 
this galvanometer led to the conclusion that the fingertips are 
\probably the most reactive of accessible skin surfaces for ob-
taining the galvanic skin response. Accordingly, the electrode 
contacts of the apparatus were so arranged as to bring a constan 
ressure against the tips of two adjacent fingers of either 
r and. 
O..ater 
The thinking upon which this arr angement was based was 
substantiated by the discovery of Richter's recent report 
bn 
• 
I 
f• 
I 
the differential reactivity of various skin areas tg G.S.R.2 
An engineer of P-6 rating in the U.S. Civil Service, who has 
had many years of experience in electrical research. 
Richter, Curt P., Woodruff, B., Eaton, B. c., "Hand and Foot 
Patterns of Low Electrical Skin Resistance: Their Anatomical 
and Neuroligical Significance," The Journal of Neurophysio-
1Qgx. 1943, 6:417-424. 
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b. In an effort to.establish the reliability of the t est 
bettery to be employed in subsequent investigations, a prelimi-
nary study was made. For this study forty-eight college senio 
and gr aduate students served a s subjects. The batt ery, com-
posed of galvanic skin response, s ystolic and diastolic blood 
pressures and heart rate, was administered to each of these 
subjects twice within five minutes. (The sub jects were in a 
sitting position throughout the testing.) 
A summary of the statistical treat ment of the data obta ine 
in this preliminary study foll ows. 
-Test 
Systolic Blood Pre ssure 
Diastolic Blood Pressure 
Heart Rate 
I 
'I Ge- l vanic Skin Response 
II 
li 
i! 
I ~ II I 
I 
,[ 
Table I - Reliability Study 
First Second 
Test Test l\tll - . fJI2 
r11 M2 
117.5 7.2 117 . 9 7 . 7 
· 4 
86 .7 7.2 86.3 7.2 .4 
71.3 6 . 9 71:_1 7.2 .2 
8 .26 3.5 8 . 69 3.7 ·43 
Ivil - M2 t r 
Ratio 12 
- -----
.32 1.25 .95 
.3 7 1.08 .94 
.5 .4 .94 
.21 2.0 .95 
I 
I I : ~ 
I . ~ ~ 
I 
II As may be seen, the r esults obtained seemed to suggest a reason-1 
\ ably high level of reliability of the test battery when the two 
! administrations of the battery were within a few minutes of 
j each other. In each case shown above, the intercorrelations 
obtained between Administration l and Administration 2 are abov~1 
.901. The significance ratios that were developed from stan-
I
ll dard errors of the difference between appropriate correlated 
1means
2 :did not exceed 1.9- which is just above the 5% level of 
I 
I 
II confidence. The differences obtained cannot be said to disprove! 
li the null hypothesis in any case.3 It is interesting to note 
lthat the G.S.R.'s had both the highest intercorrelation and the 
greatest likelihood that the difference observed is a true 
difference. 
Phase IV 
I In the spring of 1949, the present writer performed a seconJ 
I !preliminary study, the purpose of which was to work out details 
lof test administration in a series of actual contest situations 
1- as well as to gain further insight into the pecularities of 
l the particular test battery selected, 
II As large a number of track men as possible were studied 
!during the spring track season. Certain severe limitations 
lwere necessarily imposed upon this investigation for two 
!principal reasons: 1. the rather highly individualize~_nature \1 1. The intercorrelations were computed on "Durost-Walker 
II Correlation Charts" published by the World Book Co. 
H. E. Garrett, Statistic£ in Psychology and Education. 
Longmans, Green & Co., 1947. 
ibid. • 233. 
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I 
I 
\\ 
'I 
I 
I of the track practice sessions, and 2. the fact that the prese~ 
writer worked alone in the obtaining of the data. I 
J 1. Nineteen varsity trackmen served as subjects for this 
I 
I study. 
1 
11 2. Galvanic skin response, blood pressure (systolic and I 
j diastolic), and heart rate measurements were obtained while the ~~ 
subjects were in a sitting position: 
1 
a. Before practice sessions when the subjects had not 
recently exercised or eaten and were, presumably, under no 
!emotional stress. The battery was administered from three to 
!six times on different occasions to each man under the condi-
1 tions stated. 
b. Within approximately one to one and one-half hours 
of competition in intercollegiate track meets. Here again, 
the battery was administered prior to vigorous exercise and 
while the subjects were in a sitting position. Testing was 
carried on prior to six track meets; because of the press of 
time in the dressing rooms on these occasions, it was not 
always possible to administer the entire battery to all con-
testants. 
II 3 • 
lout in connection with this aspect of the research on the 
Elaborate statistical treatment has not been carried 
1
1
emotional reactions of athletes. For imraediate purposes, the 
reactions of the track men under circumstances not involving 
II 
contest excitement were simply contrasted with those reactions 
I 
recorded just prior to competition. The following group data 
I 
I 
L 
7 
--I' :I 
I' j 
li 
!I 
I' II 
II ,, Table II Track Data ,, 
.. -~~·w •-. ---
t 
Test Non- Pre- }\11 - Ivi2 Ratio 
Emotional Contest 
I~ -- - - - ------ - M1 ~- -- - ----- -_M2 Galvanic Skin Response 7.1 3.8 8.8 3.7 1.7 2.8 II 
n 
II 
II 
Systolic Blood Pressure 117. L~ .12 127.7 12 10.7 4.13 
II Diastolic Blood Pressure 81.7 3.43 82.5 4.95 .8 2.42 
I 
!I Heart Rate 69.6 7.76 79 10 9.4 3.13 
IL 
-"-J 
II ~ 
In t his particular data the null hypothesis may be discar 
ed in all four .instances . On the test of s i gnificance the 
~ ) fference in means evidently represent true differences. 
The analysis reveals that the differences between "Normal" 
Reactions and Pre-contest Reactions were at the following 
levels of confidence: 
G. S. R. - less than 1% 
Systolic Blood Pressure - Jess than 1% 
Diastolic Blood Pressure - 1.6% 
Heart Rate - less than 1% 
This study served the valuable function of revealing 
administrative problems and suggesting methods of procedure to 
be employed in t he principal study of this sequence. 
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Research Procedures 
I. Terminology 
Throughout Part II of this dissertation, the terms "non-
emotional" and "normal" shall be used in contradistinction to 
the terms "emotional", and "disturbed"; the former terms shall 
indicate a condition in which subjects are presumed to be under 
no particular emotional stress, especially in relation to 
their sport; and the latter shall indicate a condition in which 
the subjects under consideration are expected to be emotionally 
aroused or disturbed in anticipation of coming vigorous, 
competitive action. 
II. The Subjects. 
Since, for purposes of observing group tendencies, it 
seemed desirable to deal with as large numbers as possible, 
the forty-two members of the Boston University football team 
participated as subjects for the present study. The same sub-
jects were used throughout the season. 
III. The Test Batt ery 
As has already been pointed out (see Part I and "Background 
of the Present Study", Part II), the test battery selected 
consisted of: 
1. Galvanic skin response 
2. Systolic blood pressure 
3. Diastolic blood pressure 
4. Heart rate 
This particular battery was chosen because each of its phases 
l
hasa long t r adition of use in psychology as a physiological 
indicator of emotional reactivity; furthermore, since these 
l-'"jj9 
1 . 
I 
!measures have been shown to vary independently, it may be pre-
sumed that they reflect different aspects of emotional disturb-
ance which may involve somewhat different central neurological 
levels of integration.1 
IV. The Use of Research Assistants 
Four assistants aided in the gathering of data before the 
last six games of the season. A total of eight such assist-
were used. Each was carefully trained, as indicated below, 
his specific measuring assignment. 
A. Blood pressure. Three of the four assistants who 
blood pressure measurements during the course of the sea-
son had had no previous experience of this kind. The· following 
training procedure was followed in preparing these individuals: 
1. The standard procedure for taking the blood 
pressure was demonstrated and explained to the assistants. 
2. The assistants attempted the procedure with 
!guidance and criticism. 
,, ). A supervised practice period was held. 
4. When the assistants were satisfied that they 
could distinguish systolic and diastolic reading with confi-
l • · d h ld E h . d h dence, a test1ng per1o was e • ac ass1stant an t e presen · 
!investigator took the blood pressure of a single subject; each 
1wrote his results on a slip of paper. No assistant observed 
the work of another. Results were then compared. 
1 . QE• cit. R. Darling, p. 250 ff. 
I 
I 
I 
8 0 
I 
Ji 
i 
5. Practice and testing periods vvere continued 
until each assistant's results -..vere consistently accurate and 
rapidly obtained. (A tolerance of t2 mm. of mercury was per-
mitted in order to accorrunodate blood pressure fluctuations in 
the subject.l) 
6. The assistants measured the blood pressure of 
at least eight subjects on the day preceding their first 
actual testing day. In addition, they took part in practice 
ses sions prior to subsequent football games. 
B. Heart rate. The assistants who handled this 
assignment had had previous experience of this kind. Training 
for these individuals consisted in: 
1. Supervised practice. 
2. Comparing individual results on given practice 
subjects l"li th results obtained by the present writer a few 
moments later. 
C. Galvanic skin response. All G.S.R. readings 
were taken by the present investigator. 
V. Major Categories of the Research 
A. Category 1. This category was composed of tests 
which were administered in "non-emotion" situations and which 
were used to establish "normaln reactions of the athletes. 
These normals served as a basis for comparison with measure-
ments made in "emotion" situation, i.e., Category 2. 
1. QE• cit. F. Lund, EmotiQg§. p. 103. 
1. In Category 1, the test battery was admini-
stered to each man on five different occasions. It se emed 
reasonable to suppose that in spite of unavoidable extraneous 
emotion factors, an average of these five sets could be taken 
as approximating the t rue normal of each subject. 
2. All of the measurements in this category 
were taken when no intercollegiate contests were impending 
(i.e., not within two days) and the athletes were apparently 
not excited or in any way emotionally disturbed. Individuals 
who reported appreciable anxiety or any manner of emotional 
disturbance were not tested at that particular time. 
3. None of these measurements was immediately 
preceded by meals, sleep or by exercise. Readings were not 
taken less than two hours following meals. 
4. The subjects were seated when tested. 
5. The subjects were advised as to the general 
meaning of the instruments employed and as to the nature of the 
study. At least one preliminary set of measurements was taken 
on every individual in or der to familiarize him with the pro-
cedure and to reduce the possibility of test induced excitation 
in subsequent testings. These preliminary readings were dis-
6. Measurements in this category were taken 
' . 
whenever possible during the season. 
II 
II 
I 
i 
B. Category 2. 
Arrangements were made to obtain measures of systolic 
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and diastolic blood pressure, heart rate and galvanic skin res-
ponse as close as possible to i~nediately before the varsity 
~ · inter collegiate football games of the season. Because of the 
nature of pre-game transportation, dressing and coaching sched-
ules, it was possible to obtain measures during only a very 
limited period. i.e., between the time when the athletes 
entered the dressing room and the time when they moved out 
onto the field for the warm-up period. At times this "open" 
period was necessarily further restricted by last minute coach-
ing instructions just prior to the field warm-up. Obviously, 
the testing program could in no way be permitted to interfere 
with the team's customary pre-contest schedule. 
1. The testing time available was actually a 
twenty minute period ending approximately twenty-five minutes 
before each game. Because of the severe time limitations impos-
ed by the pre-game situation, it was not possible to obtain all 
measurements on every man for every game. However, every effort 
was made to achieve complete coverage; although a few heart 
rates were omitted from the battery, nearly one-hundred per 
cent of the galvanic skin responses were obtained. Some blood 
pressures were taken just prior to the team's leaving Nickerson 
Field {about one and one-half hours before the games) or in 
transit to Fenway Park; but even with this adjustment, a consid-
erable number of blood pressures were not obtainable vvi th 
existing staff, time and equipment. 
2. Measurements were taken preceding seven of 
83 
/ the eight games of the season. However, at Syracuse (game 
number one), the present investigator had the services of only 
one assistant - which accounts for the omissions of heart 
rates and blood pressures secured for that game.1 It was not 
j possible for this investigator to make the trip to Colgate 
University with the team on September 30. 
). The first gC:¥Ue was played at Syracuse, New 
York; the remainder of the games were palyed at Fen\'Tay Park in 
Boston. The schedule was as follows: 
1. September 23 - Syracuse University 
2. October 14 West Virginia University 
3. October 21 New York University 
4. October 29 - ~cranton University 
5. November 5 Temple University 
6. November 12 - University of Maryland 
7. November 19 - St. Bonaventure 
4. The measurements were taken while the sub-
jects were in a sitting position. In most instances it was not 
possible to require this position more than thirty seconds 
before measurements were taken. 
5. The subjects had engaged in no activity more 
strenuous than walking the short distance from the bus to the 
dressing room for some time prior to testing. 
j 6. No food was consumed by the athletes less 
than approximately two and one-half hours before the games. 
Dr. Harmon himself assisted in the testing prior to this 
game. 
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Treatment of the Data 
1. The data were first analyzed in a simple manner in 
order to reveal rather gross group tendencies from game to 
game. The . mean of all "normal" scores for each instrument and 
the means of each instrument for each "Emotional" or "pre-
contest" situation were computed. A set of simple graphs was 
constructed to represent this information (see Graph I follow-
ing). 
Of interest in these graphs is the fact that two of them, 
i.e., those of galvanic skin response (G.S.R.) and systolic 
blood pressure, seem to bear a suggestive relationship to the 
fol l owing circumstances. The Bost~n University team began the 
season vvi th high aspiration of becoming one of the country's 
outstanding teams. After the third game (nt~ber 2 on the chart 
there was a series of three games (3, 4 and 5) with teams whose 
ability was not particularly highly regarded (~e e Graph III for 
coach's estimate of the relative difficulty of the seven games) 
and which proved, as anticipate·d, no real match for the Boston 
Unive r sity organization. Game 6 with Maryland, on the contrary 
I 
stood out early in the season as one of prime i mportance to the I 
future standing of Boston University's team. Prior to this 
game, Maryland had succeeded in establishing itself as a power 
in the league. This sixth game evidently stood as the season's 
test of real strength for both teams; and there were indica-
tions that the winner would be invited to participate in an 
important southern ttbowl" game on New Year's Day. Boston 
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University lost this contest by one point. The seventh game 
seemed to be anticlimactic after the intense excitement that 
preceded the Maryland game. Some players described themsel ve s 
a s being indifferent to this final contest and expressed the 
feeling that the season had actually ended \'lith the disappoint-
ing Maryland game of the previous week. Granting the purely 
subjective nature of such reports, this attitude seemed wide-
spread among t he team members; certainly G.S.R., systolic blood 
pres sure and heart rate measures taken just prior to the last 
game indicated a ver y low level of excitement. In the seventh 
game, the Boston University team was obviously not in top form. 
2. All measures obtained were conver ted to standard score 
in order that they might be compared. 1 A graph was then con-
struct ed in \'Vhich the follo~ring were represented for visual 
comparison: 
a. l-'lean values for each instrument and for each game 
b. The composite of the entire battery for each 
game. 
c. The "normal" or "non-emotional" mean for the team 
This "Normal" also cal culat ed for each instrument and for the 
composite of the four instruments of the batt ery. This Mean 
was computed from the median of each subject's five "normal" 
scores. (Since there was considerable variation in the 
1. Garrett, Henry E., Statistics in Psychology and Education, 
N.Y.: Longmans, Green & Co., 1947, p. 149 ff. 
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GRAPH II 
A COMPARISON OF THE VATU OUS INSTRUMENTS AND T.HEIR 
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1\ subjects' five normal scores, it was believed that an average 
lj . . 
11 which was not influenced by extreme scores might b~ expected to 
! more near ly approach a true nnormal n for each individual.) 
II Stat istical analysis of the relationships sho~n here will 
I 
be found further along in this "Treatment of the Data". For 
/I 
ij 
I 
II 
I' II 
I; 
I 
!I 
/I 
j! 
the moment , it is interest ing to observe an anparent similarity 1l 
I, • 'I 
!j between the origin and course of the G.S. R. line and the com- ]i 
jposite of the battery line in Graph II. Syst olic blood pressur~ 
11 is seen to parallel the compo site line, though at a consistentl~~ 
I higher level. Heart rate appears to vary, although for the lasJ
1 
! fdur games it does parallel the composite line. The diastolic 
I 
jl blood pressure ·representation in Graph II is undoubtedly a /' 
~ distortion of its actual relative fluctuation, due to the magni~ 
I fying of small variations in the conversion to standard scores ·I 
1 Att ention is also called to the fact that diastolic blood 1 
pressure is seen to exceed its 'Normal n value prior only to game~l~ 
1
1
• 
1
1 
'II :Manifestly, it is almost inevitable that each of the four II 
~~- instruments represented in Graph II will bear a certain resem- I 
I blance to the composite that they form. 
). A third graph was constructed in which the following I 
II 
relationship is shown: 
il . . a. The composite of the entire batt ery in standard 
II 
1
1 scores for all of the subjects, extending from a point 
d 
\I senting the team's "Normal" or "Non-Emotional" through 
!j "Pre-game" or "Emotional" situations of the season (as 
I 
repre- · 
the seve~ 
seen ~n 
1
1 
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I
I -
II Graph II). 
b. The coach's estimate of the relative importance 
of the seven games. The head coach of the football team was 
asked to evaluate each game of the season in terms of its 
/I 
,: 
I
I 
I 
I, 
I' 
II 
li 
II 
I 
relative importance to the team as anticipated at the first I 
j of the season. Since there were seven games, the "most import- il 
I 
I ant" game was arbitrarily given a seventy point value and the 
! remainder were assigned a 
I 
value in tens by descending rank 
I 
I order as rated; i.e., game 1- 70, game 2- 60, game 3- 10, 
!game 4- 20, game 5- 40, game 6- 50, game 7- 30. 
It is apparent from this graph 
measured in this study with coach's 
such; the two lines of the graph are in close agreement at 
this point. The drop-off on the final game was greater than 
I 
I 
I 
~I 
II 
I 
I 
II 
I 
I 
I' 
II 
II 
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the anticipated importance of that game. It will be recalled 
'that three instruments, G.S.R., systolic and heart rate show 
a decline for this game, but G.S.R. in particular pulled the 
composite value down with a level of reactivity actually con-
s i derably below "Normal". 
4. The essential questions that the treatment thus far 
seems to give rise to are: 1) just how are the various adminis-
trations of the battery related to each other, and 2) are the 
differences which are apparent between various administrations 
of the battery real differences? It would be perfectly possibl~ 
of course, to find Mean differences which a ppear to be con-
siderable but -which are actually the result of a few very high 
or low scores in one distribution rather than the result of 
change in position of that distribution as a whole. 
In an effort to answer these questions, a nwnber of statis-
ltical operations were performed. The first of these involved 
I 
comparing all of the Category I ( "Normal" or "Non-Emotional") 
data with all of t he Category II ( "Emotional" or "Pre-cont est") 
data . The composite of the battery in standard scores was 
employed. All of the data was reduced to a single ~an score 
per subject for each category. Findings were as follows: 
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Table III 
Category I 
(Non-Emotional or "Normal") 
Mean = 50.9 
Standard Deviation = 5.5 
Standard Error = .86 
Category II 
(Emotional or Pre-contest) 
Mean = 61.5 
Standard Deviation = 6.27 
Standard Error • .98 
Corr9lation = .54 
Significance ratio = 11. (less than 1% level of confidence) 1 
(Because of the uncertain status of all physiological 
measurements of emotion, throughout this study differences 
will not be taken seriously as real differences unless they 
are found to approach the 1% level of confidence.} 
From these results it may be seen that the c·orrelation 
between Category I and Category II is not high, i.e., .54. 
The test of significance, on the other hand, indicates a real 
difference, the level of confidence being well under the 1% 
level. It seems safe to say that, as measured by this partic-
ular battery, Category II ("Emotional"} as a whole shows a 
higher level of reactivity than Category I ("Normal"). 
5. A much more detailed analysis of the data -v;as then 
conducted. The results obtained from each instrument were 
handled individually. Correlations were made between each 
subject's "normal" or "non-emotional" score (Category I) 
I 
I 
[' 
,I 
II 
i' 
II 
II 
\I 
I 
and his response prior to each emotion situation or game 
The resulting seven correlations for each of I (Category II) • 
on "Durost:..Walker · I 
are . indicated i) 
the significance 
r:--··All correlations in this study were done 
· Correlation Charts". Where correlations 
they were included in the computat ion of 
ratios. See Garr ett, p. 209. 
II 
II 
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the four instruments were converted to standard scores (Z-
scores}, averages, and then reconverted to correlation values;l 
an average correlation was thus obtained between Category I 
and Category II for each instrument • 
. In addition, a test of significance was made for each 
instrument value between the two categories of data in order 
to determine whether observed differences were real differences. 
he results of these procedures may be seen in Table III which 
follmrrs. 
It is apparent from Table III that in all cases the 
correlations are relatively low and the significance ratios 
generally quite high . The G.S.R. correlations are highest, 
I 
WI ith an average of .57; but this, of course, cannot be consid-
Lred a high correlation. The other correlations are: systolic 
. 30, diastolic = .10, heart rate = .38. 
The test of significance reveals that G.S.R., systolic 
I 
nd heart rate differences are all real at well under the 1% 
level of confidence in all cases; only the diastolic signifi-
bance ratio is such that the null hypothesis cannot be discarded . 
! 
I • h1s information seemed to case serious doubt upon the value of 
diastolic blood pressure as a physiological indicator of emo-
tional reactions under the circumstances of this study. 
6. The next problem in the general area of Category 
relationships and real or chance differences between the various 
pairs had to do with contrasting the five sets · of administra-
tions of the battery in Category I ("Normal" or "Non-emotional") 
1. See H. E. Garret, QQ· cit., p. 303 for a discussion on the 
use of the Fisher Z-score in averaging correLations. 
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TABLE IY 
CORRELATION AND SIGNIFICANCE RATIOS: "NORMAL" VS. "EJVIOTIONAL" ·OR "PRE-CONTEST" 
Normal Game 1 2 3 
0!1> 
ctOC:: 
1-'·'i CD 
O'i'i 
4 5 6 7 :::!~· 
0 
Ot-1 I :::!CD 
1--1) < !I> 
1-'· (1) 'U I. p. 1-''U 
CD 'i 
:::!00 
o 1--1) >< I (I) • ~ 
1balvanic Skin REi_qP.Onse 
Mean = 6.3 9.8 9.48 8.8 8 .1 7.1 9.1 5~13 . I 
Standard Deviation=2.43 3.2 3.35 3.6 3.3 3.3 3.64 3.17 
I 
Standard Error = .37 .53 ,53 .56 .53 .52 .58 .50 .57 less tha 
Correla.tion .71 .54 .66 .50 .61 .62 .44 1% ] 
Significance Ratio 9.45 6 .9 12.5· 3.83 6.1 6.1 8.2 .. 
--stall c B1:'oott Pressure - ·- ·- -- ~-~ 
--- Mean . ;::-.--1~3.3 141 141 .3 134.3 134 129 136.5 129 I 
Standard Dev1at1on-6.3 6.96 10.8 8.5 13.1 9.8 6 .7 8.4 j' 
1j Standard. Error = .99 2.1 2.15 1.4 2.1 1. 74 1.1 1 .45 
1 
I 
Corre1at1on .5 .29 .29 .2 .43 ,2 ,21 .30 less tJ: · 
Significance Ratio 8.57 7.2 6.0 4.2 2.9 7.3 2.65 1% 
lp1astol1c Blood Pressure ---~ : 
Mean = 76.~ 85.34 78 76.9 76 76.4 77.7 79.6 
Standard Deviation=4.4 4.12 9.4 6.62 10.56 6.12 6 .5 4.98 
Correlation .04 .05 .13 .37 .32 .33 .24 .10 abo:ve~: - , :1 I 
Standard Error= .68 1.25 1.9 1.1 1.76 1.1 1.05 .87 
hSigni~itcance Ratio 6.0 . 85 _ .1+8 _ ___ ~~-~-- 1.8 1.21 2.3 
. eart ~ . 
5% 
-------------- ' ~-~ _..._..... 
I 
I 
Mean = 66.4 83.0 72,5 72 76 75.7 84 80 
Standard Deviation=7.3 11.97 8.9 8.55 10.56 10.5 9.78 13.35 
Standard Error = 1.14 2,1 1.65 1.3$ 1.71 1.8 1.56 2.15 
Correlation .29 .54 .35 .29 .47 .23 .33 .38 less tha 
Significance Ratio 6.1 5.3 3.$(2_ 3,2 __ 5.2 10.3 6.ij, 1% .,. 
-~ - · Garrett sugges~s thG followi~g ~ignificance of ?o::relation ya1ue~: 
,00 to ,20 denotes 1nd1fferent or negl1g1ble relat1onsh1p 
.20 to .40 deontes low correlation; present but slight 
· .40 to .70 denotes substantial or marked relationsrip 
.70 to 1.00 denotes high to very high relationship, 
. 1. Q.l2• _g_it. H. E. Garrett, p. 333 
I c.o 
Ql 
Jl with one another. 'I I In other words, another important question 
justified in assuming · jl 
heart rate, under appar- 1l 
has been raised: to what extent is one 
that as many as five measures of, say, 
I ently similar "normal" or ttundisturbed" circumstances, may be 
taken as the basis for calculating a true "normal" heart rate 
It will be recalled that in the 
I
I for a given individual? 
reliability test which was described in an earlier portion of 
1 this dissertation, the test--re-test technique resulted in 
correlations of .94 or better and significance ratios of not 
less than the 4% level of confidence for each instrument. 
/ However, the battery was administered and then re-administered 
within not to exceed five minutes; the five administrations 
!I 
II 
i 
I 
II 
II 
II 
II 
i 
j 
of the battery to the football players, however, were distri- /' 
buted throughout the entire football season (i.e., September- il 
!November), under consistently "Normal" circumstances as already II 
1 described. ' II 
I 
In order to gain a certain insight into this problem of 
.~, intra-category relationships, correlations were made between 
I all possible combinations of the values obtained for each 
I instrument. Thus, for example, the first systolic scores 
obtained from the 42 subjects were correlated with the second, 
then the third, the fourth and finally the fifth; the second 
was correlated vlith the third, the fourth, the fifth, etc. In 
this ~~ four 
II 
'! 
manner, ten correlations were computed for each of the 
instruments. 
Furthermore, each of these pairs was subjected to a test 
I! 
II 
II 
,I 
II 
96 
I' II 
I 
I II 
I 
II 
I
I of significance in order to determine the presence of real lj 
differences. Table .. V. shows the correlations and significance I ~~ ratios obtained. (The appropriate means and measures of I 
l1 variability of this material may be found on Table VII in the i ~~~ appendix). .I 
Table :V. reveals that none of the average correlations II 
I 
q 
il I (calculated as previously described by converting the correla- 11 
I tions to standard scores, i.e., Z-scores, averaging the standarJ 
scores and then reconverting to an average correlation} may be II 
It 
considered high. G.S.R. leads with a correlation of .79, 
systolic blood pressure = .67, heart rate = .57 and diastolic 
: .49. (In the earlier Table I contrasting Category I 
("Normal"} with Category II ("Emotional"} measures, average 
I G.S.R. - .57, heart rate - .38, systolic - .30, and diastolic 
I - .10; when the emotion fac t or is introduced, the correlation 
between measures apparently drops appreciably.) The G.S. R. 
correlations obtained are f a ily closely grouped; the others, 
however, show a considerable range of variation. 
In this intra-Category I analysis there seems to be no 
consistency in terms of the results of test s of significance. 
The differences between the va rious combinations of G.S.R. 
li 
I 
i 
I 
I 
I 
I 
·I !I 
il 
I' il 
I 
vary in magnitude from the less than 1% level of confidence II 
II that there is a real difference to the 96% level; on the sys-
1
1 
I tolic, from les s than the 1% level to the 80% level of confi- j 
II dence; on the diastolic, from the less than 1% level to the ~~I 
11 90%; and on the heart rate, from the 1% level to the 90% level 
1 _jj__ _ _ _ _ 
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I TABLE ~ -'V- (continued) INTRA- CATEGORY ANALYSIS OF THE FI VE "NORrJLt\.L" OR "NON- El\10TIONAL" 
ADMINISTRATIONS OF TnE BATri1 ERY 
Correlations and Significance Hatios: 
U) 
c 
0 
·rl CJl Q) 
+J c 0 Q) (1) 
m 0 !,:! .J.) 0 
~ ·rl m m <+-~ c 
+J +J 0 So a> 
U) m ·rl CJl ·rl '"d 
·rl r-l <+-~o ><: r-1 •rl 
c Q) ·rl ·rl 0 Q) 4-i 
·rl ~ C+J ~? c s ~ b!)m 0-.Q) O 
'"d 0 ·rl c:t:: o ... .-.:~o 
~ 0 (/) ~ 
---·---· if Diastolic Blood Pres sure 
l and 2 . 73 5. 6 less than l 
l and 3 . 38 1 . 5 14 
1 and 4 . 42 1 . 8 7 
1 and 5 . 14 2. 3 2 
2 and 3 . 35 1 . 1 30 
2 and 4 . 54 1 . 0 40 
2 and 5 . 27 .30 80 
3 and 4 . 55 . 13 90 
3 and 5 .40 . 82 40 
4 and 5 . 30 . 70 50 
Mean of Correlations = . 49 
Heart Rate 
1 and 2 . 76 .74 40 
1 and 3 . 59 2 . 21 3 1 and 4 . 42 2 . 4 2 
1 and 5 . 63 2 . 5 1 
2 and l . 53 1.5 10 2 and . 53 1.9 6 
2 and 5 .6l 2.1 8~ 3 and 4 . 4 .3 . I 
3 and 5 . 38 . 1 n 90 
4 and 5 . 54 . 21 85 
Mean of Correlations = . 57 
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TABLE -·-Y: 
INTRA-CATEGORY ANALYSIS OF THB FIVE "NORlVIAL" OR '~I.JON -EiviOTIONALn 
ADMINISTRATIONS OF THE BATTERY 
Correlations and _·:Si gnificance Ratios: 
0) Q.) 
I ~ 0 Q) Q) 
C\j 0 ~ -:-' 0 
~ ·rl C\j m Crt ~ 
+) .j-) 0 SOQ) 
(/} C\j ·rl 0) ·rl '"d 
·rl (/) r-1 '+-10 :><: r-1 ·rl 
~ ~ Q) ·rl ·rl oa>Crt 
·rl 0 ~ ~.j-) ~:>~ 
S ·rl ~ o.om P.,, Q) 0 
'"d+' 0 ·rl ~ P~ ;-=l 0 
~ 0 Cf) .::::: 
Galvanic Skin Response _::!_ 
1 and 2 .83 4.0 less than 1 
1 and 3 .79 3.7 " " 1 1 and 4 .86 .86 40 
1 and 5 .78 3.9 less than 1 
2 and 3 .78 .3 80 
2 and 4 .78 1.6 9 
2 and 5 .72 .14 96 
3 and 4 .80 3.0 less than 1 
3 and 5 .73 .08 94 
4 and 5 . 81 3.7 less t han 1 
Mean of Correlations = .79 
Systolic Blood Pres sure 
1 and 2 .81 1.3 20 
1 and 3 .76 1.1 30 
1 and 4 .64 6.2 less than 1 
1 and 5 .60 .33 75 
2 and 3 .so .12 $0 
2 and 4 .68 2.8 less than 1 
2 and 5 . 66 .6 75 
3 and 4 .56 2.4 2 
3 and 5 .65 . 6 55 
4 and 5 .54 1.6 10 
Mean of Correlations 
-
. 67 
of confidence. In other words, for each instrument, the null 
hypothesis is in some instances necessarily retained and in 
1 
others, necessarily discarded. Thus, for example, among the 
heart rate pairs, the difference betwe~n test 1 and test 5 is 
almost certainly a real one (1% level); but the difference 
between testl and test 2 is very like a 50-50 chance (40% 
level) ; and the difference between test 2 and test 5 places 
the null hypothesis in a rather dubious status (4% level). 
I A graphic portrayal of the variability of Category I ("Normal") 
measures may be seen in Graphs V and VI which follow. 
7. The data were also approached from the point of view 
of comparing the reactions of this team's five superior players 
with those of its five inferior players, in order to uncover 
!
possible differential tendencies in reaction. The head coach 
and his assistant were asked to name the top five and the botto 
I five players on the basis of total competitive quality. For 
obvious reasons, only those twenty-five or so players who were 
very likely to play in every game were considered in this 
' selection. There was no doubt in the coachs' minds as to 
which men belonged in these two groups. 
A graph was constructed which contrasted the composite of 
the readings of the four instruments for the top and bottom 
five men of the team with each other and with the composite 
of the entire team for "Normal" and for all of the games. 
Graph IV represents this information. 
It is clear that such a very small pair of groups cannot 
1.00 
GRAPH IV, CONTRASTING St.JPERIOR ~~IVK PLAYERS ~{_ITH · 
INFEIJIOR FIVE AND '!liTH T.HE RFACI'IONS OF THE 
ENTIRE TEAM 
:10:1 1 
oL-----4-----~--~~------~~~~----~~--~7 Normal ..z ..<.. ..:3 ~ .s- 6 
G a m e s 
•• Composi·te of t?ntire team (in standard -scores) 
Top five men-
Bottom five men 
be taken very seriously in terms of results obtained. However , 
it is interesting to observe the rather consistent close 
J relationship of the top five line to the entire team line, and 
the much more remote relatio-nship of the bottom five line to 
the entire team line. 
It is also clear that "superiority" and "inferiority" 
are relative terms which would vary in their significance from 
team to ' team. In designating these groups the coach attempted 
to evaluate them in terms of his "absolute" standard of excel-
lence in football performance. 
8. An effort was made to gain insight into the variabilit 
of individual football players in terms of both Category I 
("Normal") and Category II (1lEmotional") readings. A graph 
was constructed for each subject in the following vmy: 
a. A mean based on the standard scores of all 
Category I ("Normal") readings was computed for the composite 
of the four instruments of the battery. This value was laid 
off as a horizontal midline. 
b. The standard error of this compo site "Normal" 
Mean was computed and a vertical axis was erected which was 
scaled in plus and minus standard errors from the mean. 
c. A composite score 1-vas computed in standard scores 
t 
which represented each subject's status for each administration 
of the battery, under both Category I ("Normal") and Category 
II ("Emotional") circumstances, i.e., a total of t1:velve 
administrations for most subjects. 
:10 
d. I 
I 
The composite scores were converted so as to show 
. the deviation of each from the mean in standard errors from the 
mean. Blue lines were drawn from the midline representing 
Category I ("Normal") values, and red lines were drawn repre-
senting Category II . (i'Emotional") values as deviations from the 
mean line. 
The following are ten of the forty-ti·vo graphs that were 
prepared. (An additional fifteen will be found in the appen-
dix.) The graphs included in this dissertation are those of 
the football players who saw action most regularly in the 
various games. The first five represented here are those _of 
the superior five as selected by the coach, and the second 
I five are those of the inferior players selected. I 
Not only do these graphs show some rather extreme though 
readily understa.nda ble Category II ( "Emotional") deviations ~~ 
from the JVfean of the "Normal", but also the Category I ("Normal'jD 
deviations themselves are seen to be quite marked. From these ,1 
I 
I graphs it is probably not possible· to specify a characteristic 
of the top or of the bottom men that differentiate them from 1 
each other or from the remainder of the group. Extreme reactio~ 
are a pparent in all three groups, though perhaps less frequentl~ 
I 
in the first five; no group appears to have a peculiar pattern I 
of response, either in Category I or in Category II. II 
Obviously, interpretation of these charts is complicated J! 
I 
by innumerable factors having to do with unique individual I 
,, 
personalities, and the meaning that each attaches to the ~ 
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~- GRAP..H V _ 
Individual Graphs 
------- --
These graphs show the compo si te of the battery for each of the 12 
administrations of the battery per man (i.e., each equals 
co mposite of heart rate, galvanic skin response and blood 
pressure in st_andard s~co res) • _ _ _ --- _ - ~ _ _ 
The vert ical axis is divided into plus and minus standard errors 
from the Mean (of "Normals"). 
Blue lines indicate values of the 5 ''Non- Emotional" administrations 
of the battery. 
Red lines indicat e values for the seven "Emot ional " administrations. 
2 3 4 
II II 
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~ 
il 
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:1 
competi tive situation at any given time. It is generally 
beli eved (by both athletic coaches and psychologistsl.) 
that great ex t r emes of emotional reaction in either direction 
are usually inconsistent vd th optimal performance; and it is, 
per haps, si gnificant to observe that subject number one - who 
is rated by Boston University football authorities as being 
the team's best performer in competition - does not show great 
ex t r emes of reaction in Category II (i.e., the red lines}, 
comparatively speaking. 
The one conclusion that may probably be safely drawn from 
I these individual representations is that there is a great deal 
!I of variation between categories and within categories. 
I 9. While gathering the data of the present study, the 
• 
1106 
i 
I 
I 
II 
dealt with, and reduce the number of testers necessary for 
ade quate coverage. 
II li~a? 
II 
I 
The object of the following statistical analysis was to I 
attempt to evaluate the four instruments of measurement used in 
this study by comparing them each with a criterion measure of 
emotional reactivity. In the absence of an absolute or gener- r 
ally accepted criterion, the composite of the four instrt~ents 
themselves \'Vas employed as critericn. In this procedure it was 
realized that correlations between these instruments and their 
composite-- i.e., the criterion-- would manifestly be spuriou~~ 
ly high, simply by virtue of the fact that taken together they 
form the very criterion with which they are being evaluated. 
For each subject a Mean score was calculated for each 
instrument; in addition, a composite (in standard scores) of 
all instruments was obtained for each subject. The composite 
constituted the criterion. In a procedure involving the 
entire tea~, individual instrument scores were correlated with 
this criterion. Table .Ylwhich folloV>rs represents the infer-
mation obtained. 
1. 
Table Y"f. 
Galvanic skin response and c~iterfon, r : .62 
Predictive efficiency = 21.5 % 
Systolic blood pressure and criterion, r = .54 
Predictive efficiency = 15.8% 
Predictive efficiency of instruments - which is to say 
that the predictive value of the instrument alone is 21.5% 
better than if it correlated 0 with the criterion. J. G. 
Peatman, Descriptive and Sampling Statistics, N.Y.: 
Harper and Brothers Publishers, 1947, p. 459. 
Table VI (continued) 
Diastolic blood pressure and cr iterion r= .57 
Predictive efficiency = 17.8% ' 
Heart rate and criterion, r = . 5~ 
Predictive efficiency • 15. Bio 
It is apparent from Table IV that galvanic skin response 
I 
i 
I 
I 
I 
I 
I 
corr elates most highly with the criterion (r = .62), that 
li diastolic . is next (.57), and that heart rate and systolic 
pressure correlate equally vvi th the criterion {.54). The 
I' 
blood I] 
II 
· evidence, then, appears to indicate that the galvanic skin ~~ 
I 
response vms the best single indicator of the emotional reactionk 
of this team 
Although diastolic blood pressure is seemingly the second 
best indicator, when the 
I 
previously shown analysis of this 
I ! instrument is taken into account, caution must be taken in 
setting great store by this corr elation. When the difficulty 
of obtaining ac curate diastolic readings - particularly in the 
turmoil of the pre-contest dressing room - is considered, it 
1
,11 
j, 
I 
I, 
II 
1: 
I 
II 
becomes apparent that further careful study is neces sary before 1\ 
sericus claims can be made for this instrument. 
In spite of the fact that the correlations obtained are 
apparently not particularly low, the present investigator is 
not prepared to say whether even the highest of these, i.e., 
. 62 for the galvanic skin response, is such that reasonable 
faith can be had that the criterion is being somewhat closely 
However, the present status of knowledge on i approxi 11 ate d • . 
I II the subject of emotion does not provide one with convincing 
I 
q 
I 
I 
II 
I! 
·I 
:, 
II 
!I 
li 
II ;, 
I 
evidence that a battery criterion is a ctually a better measure 
of emoti on, as such, than a single indicator , such as galvanic 
skin response, heart rate or systolic blood pressure. In a 
word, it is perfectly possible that any one of the four instru-
ments is superior to the battery as an indicator of emotional 
reactivity, or at least some important aspect of emotional 
reactivity. 
It is certain, however, that even though the using of a 
single instrument in lieu of the battery might result in a 
considerable drop in test validity and/or reliability, single 
instrument studies have compensating advantages. A basic 
aspiration in carrying out the present research has been to 
demonstrate the practicability of studying the phenomenon emo-
tion in "real" emotion situations - rather than in contrived 
laboratory situations. Obviously, research involving a battery 
of instruments implies the availability of a certain ess ential 
amount of time for test administration and a considerable staff 
of testers. The complications of such research are greatly 
reduced when a single instrument is employed; this fact is of 
particular si gnificance to investigators who find it necessary 
to work alone. 
CONCLUSIONS 
1. Measurable Pre-contest Emotion. The evidence of this study 
seems to indicate that the emotional disturbance occasioned by 
i rM.qinent varsity football contest s is of sufficient intensity 
to be measured via certain "physiologi cal indicators." This 
conclusion, 7 though perhaps self-evident, is drawn in order to 
emphasize the . fea s ibility of further research into the problem 
of the emotional reactions of athletes (see Graphs I, II, V and 
VI). 
2. "Non-emotional" · versus "Emotional" Categories.· The evid enc 
evolved indicates that the test battery was capable of differ-
entiating Cat egory I ("Normal" or "Non-emotional") from Catego 
II ( fiEmotional" or ''Pre-contest"), and that the observed dif-
ference between the tl"v"O categories (as seen in Graphs I, II, V, 
VI) was demonstrably real differences at a high level of con-
fidence, i.e., far le s s than the 1% level, with a significance 
ratio of 11.0 {see Table Ill). The corr elation between the 
categories ' ... -as low (.54) but suggestive of a definite relation-
ship. More detailed comparisons between Category I and the 
seven administrations of the battery in Category II apparently 
confirmed the realness of category to ca tegory differences. 
3. Coach's Estimation of Game Difficulty. In this study, the 
evidence suggested a rather close relationship between the 
coach's pre-season estimation of the relative difficulty of the 
a pproaching games and the measured team reactions in anticipa-
tion of those games (represented in Graph III). The observable 
I/ 
/: 
I! 
r 
il 
ij discrepancies in this relationship are of particular inter est 
! when considered in the light of actual team performance at 
I those noints. 
II ~ Further study is intended which will bear upon 
I 
1 t,he relationship of emotional disturbance and anticipated 
I ct ·f .... · lt .p • • 
il 
,, 
II 
'i 
I! 
II 
" II 
j -l · Ilcu yo~ competltlon. 
i' 4. Evaluation of the Instruments. In a graphic 'I representation 1/ 
of mean instrument changes from game to gam~, it was seen that ij 
galvanic skin response most nearly approximated the composite 
II 
I 
II 
or criterion line (Graph II). It was also seen, however, that 1! 
,I 
II ,, 
I 
I 
all of the instruments tended to parallel the criterion line. 
instruments ~ Further stat istical treatment, in which the four 
II were correlated individually with the criterion, suggested the / 
I / fol l o·.r:ing conclusions (see Table VI): 
I a. Galvanic Skin Response evidently I most nearly approxi- 1 
I . 
I h . . d i mates t e crlterlon an may, 
I' best single indicator of the 
perhaps, be called this battery's 
emotional disturbance of athletes 
I 
!I 
If 
II 
I 
about to participate in varsity football competition. Its /I 
.62 correlation with the battery implies a predictive efficienc~ 
of 21.5%. G.S.R. is, in addition, the most quickly administered 
,, 
II 
Gf the battery, but also involves an a pparatus that is most 
subject to damage and r:1alfunction. 
b. Heart R.ate and Systolic Blood Pressure are seemingly 
II 
!I 
I 
II ~ about equal in their ability to approximate the criterion as i 
I emotion indicators. Both are seen to gen erally parallel the II 
I criterion line from game to game, and both corr elate • 54, i.e., J 
I I. II 
1: 15.8% predictive effi ci enc y, vii th the criterion ( see Graph II Jl 
I :1 
'I 
" 
and Table VI). Heart rate is somewhat the more quickly and 
easily administered of these two instruments, and in addition, 
requires no a pparatus whatever . Both are demonstrably highly 
respon s ive to ordinary emotional stress (See Part I ). 
c . Diastolic Blood Pressure was the one exception to the 
batt ery 's tendency to undergo real differences from Category 
I to Category II. Preceding only the first game of the season 
did the diastolic surpass its established "normal". In spite 
of the fact that sta.tistical analysis showed diastolic to 
correlate higher with the criterion. (r = .57, 15.8% predictive 
efficiency) than either heart rate or systolic, only further 
careful study can clarify the significance of this instrument 
and definitely establish its status as an emotion indicator . 
This instrument, like the systolic blood pressure, requires the 
sphygmomanometer apparatus and is difficult to administer 
accurately under pre-contest circumstances. 
The writer is not prepared to say whether even galvanic 
I skin respons~ v1hich correlates hi ghest with the criterion, is a 
sufficiently good representative of the battery to be used in 
lieu of the battery. Apparently , however, G.S. R., systolic and 
heart rate each reflect the general gros s tendencies of the 
criterion, the extremes in particular , and may perhaps be mean-
ingfully used individually in less elaborate studies than the 
present one has been. Certainly single instrument studies of 
team reactions \•Till have compensating advantages which will 
make research in this area much more accessible when almost 
inevitable time and staff limitations are taken into account. 
Further analysis will be carried out to determine the best 
combination' of two instruments from this battery. 
' 5. Variability within Category! ("Non-Emotional"). 
a. The reliability study described in the introductory 
material of Part II may be interpreted as establishing the 
reliability of the test battery and perhaps of the tester's 
ability to take consistent readings, but it cannot be inter-
preted as establishing the stability of the physiological pro-
cesses involved. It will be recalled that the second administr 
tion of this reliability test followed the first within five 
minutes for all 48 subjects. 
b. When retests were administered over a considerable 
span of time, the variability among Category I's five administr 
tions of the battery is very marked indeed. The evidence pre-
sented in Table : V ~ and Graphs V and VI strongly suggest the 
conclusions that: 
1. Five administrations of the battery is not ade-
quate for the establishment of a really accurate "normal'' value 
for a given individual. 
2. A range of normalcy may be a more realistic con-
cept for evaluating these particular physiological processes in 
a given individual than a specific point of normalcy. 
c. It may probably be said that the five administrations 
in Category I ~'Non-Emotional") served the function for vvhich 
they were intended in this study, i.e. that of forming a basis 
for comparison with Category II. The fluctuations in Category 
:!:13 
I 
I are consistently on a considerably lower level than those of 
Category II (see Graphs V and VI). 
6. "Best" versus "Worst" Athletes. Analysis that had to do 
1-vi th contrasting the team's "best" five men ·with its "worst" 
five - all of whom were designated by the coach - revealed that 
reactions of the best .five much more nearly approximated 
~ntire team composite score from game to game than did the 
!"worst" five (Graph III). However , the terms "best" and "worst" 
I re so relative to changing· situations and the two samples are 
small that the findings can only be considered suggestive 
ther than truly indicative or capable of being generalized. 
Analysis of Individual Reactions. At present, the individ-
alized analysis shown in Graphs V and VI is primarily of value 
n demonstrating the marked inter- and intra-category variabil-
the test battery from subject to subject. It is possible 
similar device might be employed from the point of view 
f exploring extremes of individual behavior and their connota-
emotion inducing situations . Plans are being made 
study the individual pre-contes t r eactions of champion per-
rmers in order to explore their patterns of emotional response 
Analysis of Group Data as ~ Coaching Aid. In light of the 
emes of variations in the individual data from day to day 
from game to game, it is probable that information as to 
is the more promising direction for purposes 
j_j_4 
of evolving a functional coaching aid. Coaches are undoubtedly 
more concerned with team Tlreadiness 11 to compete than with 
specific individual 11 readiness 11 • Further research with an 
eye to establishing norms of optimun1 emotional reactivity may 
well investigate day by day reactions of entire teams as con-
tests approach . An important question in such research will 
probably be: 11\'ihat manner of emotional adjustment seems to 
precede superior performance?n 
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APPENDIX 
I I 
I 
I 1.2:1 
TABLE VII 
l\'iEANS AND VARIABILITIES OF THE FIVE ADMI NISTRATIONS OF THE 
BATTERY I N CATEGORY I (''NORMAL") . 
~ 
-
·-
Test Mean Standard Deviation Standard Error 
Galvanic Skin 
Response 1 6.76 3.0 .47 
2 7.81 2.7 .42 
3 7.88 2. 6 .42 
4 6.99 2.9 .45 
5 7.88 2.7 .43 
Systolic Blood 
Pressure l 123 8.0 1.25 
2 122 7. 2 1.1 
3 122 7.4 1.15 
4 124.5 7.6 1.2 
5 122.6 8.7 1.4 
Diastoli c Blood 
Pressure 1 74.4 5.4 .84 
2 77.3 5.9 .92 
3 76.2 5.9 .92 
4 76.3 5.9 .92 
5 77 . 0 5.3 .83 
Heart Rate 1 69 9.0 1.4 
2 68.3 8.3 1.3 
3 66.4 8.5 1.3 
4 66.0 7.2 1.1 
5 66 . 3 7.2 1. 1 I 
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GRAPH VI 
~n&ividual Graphs 
These graphs show the composite of the battery for each of the 12 admini stra-
ti ons of the battery per man (i.e., each ~quals composite of heart rate, 
galvanic ski n respons e and blood pressure in standard s cores). 
The vertical axis is divided i nto plus and minus standard errors from the 
Me-an (of "Normals"). -- ·- -
Blue lines indicate values of the five "Non-Emotional" administrations of the 
batterv. 
Red l ines indicate values for the seven "Emotional" administrations . 
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